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[OFFICIAL NOTICE. } 
New England Association of Gas Engineers. 
ime 
SECRETARY'S OFFICE, BIRMINGHAM, Conn., Jan. 15, 1891. 
To the Members of the New England Association of Gas Engineers :— 
The meeting of the New England Association of Gas Engiaeers will 
be held at Young’s Hotel, Boston, Mass., on Feb. 18 and 19, 1891. The 
meeting will be called to order by the President, Mr. C. F. Prichard, 
on Wednesday, at 10 o’clock A.M. It is hoped that all the members 
who can possibly attend will be present. As yet it is too early to give a 
list of papers which will be read, but it is believed that the coming meet- 
ing will prove no exception in this respect to those which have been held 
in the past, and that in the course of two weeks the announcement can 
be made of a goodly number of papers. Persons eligible for member- 
ship and wishing to join the Association will please send to the Secretary 
for blank forms of application. CHARLES H. NETTLETON, Secretary. 











ANNUAL MEETING OF THE SOUTHWESTERN GAS ASSO- 
CIATION. 
ie 
The gas men of the great and growing Southwestern portion of the 
States are first in the field this year with a formal notice and a fraternal 
call respecting the Association gatherings for 1891. It is true that the 
New England Association will be the first to assemble, the appointed 
day for opening the sessions being the 3d Wednesday of February in 





each year; but as Secretary Cullinane, of the Southwestern Association, 
has been well in advance of the day on which the convention will as- 
semble—as will be seen from the circular printed below—the first day is 
fixed for March 10th—to him must be given the credit of sounding the 
opening call.* The only trouble we fear about the whole matter is that with 
February and March we are to have an embarrassment of riches in the 
shape of Association meetings. First comes the New England, in mid- 
February, next, the Southwestern, in the first part of March, followed 
closely thereafter by the Ohio conclave, which will be in session on 
March 18. Better by far, though, that our embarrassment should be 
chargeable to the reasons given than that we might find ourselves disen- 
cumbered to the point of having no choice, simply because no meetings 
were to be held. Perhaps this very plurality presents no more reassur- 
ing feature than that so prominently brought out by it in respect to the 
vitality of the gas interests of the States. Indeed it is a long stretch and 
a broad territory that these three Associations represent. Boston, on the 
East, Zanesville, Ohio, in the center, and San Antonio, Texas, on the 
Southwest, are the respective points where the several meetings are to 
be held, and it must be more than gratifying to the American gas maker 
to know that though thousands of miles, even taken on straight lines, 
are between the first point and the last, and that it is easily hundreds be- 
tween the middle and either end, the same spirit of progress animates 
the fraternity throughout and over the territory. Premising our pub- 
lication of the circular and Programme of Papers for the Southwestern 
meeting that were promptly forwarded us by Secretary James R. Culli- 
nane, of the Denison (Texas) Light and Power Company, with the re- 
mark that the Lone Star State is at its best and in its loveliest garb in 
March, to which we add that we hope to be there to enjoy it all, we pre- 
sent the official announcement of the meeting, as far asthat can be made 
at present. 
SOUTHWESTERN Gas ASSOCIATION, 
DENISON, TEX., Jan. 5, 1891. 

We herewith hand you a programme of the next meeting of the 
Southwestern Gas Association, to be held at San Antonio, Tex., on the 
10th and 11th days of next March. The officials of the San Antonio Gas 
Company have expressed a willingness to provide accommodations for 
all attendants at our next meeting. You can communicate direct with 
them. You will please bear in mind the knowledge to be derived from 
the discussions from the papers to be read at these meetings. We expect 
a good attendance, and must have you with us. Do not fail to come. 
Our Question-Box is open for your queries. Information can be had 
through it that can be received through no other channels. Trusting to 
be favored with your presence, we are, 

Yours fraternally, WM. ENFIELD, 
J. R. CULLINANE, 
Committee on Programme. 


The first item on the programme is the Address of the President, who 
is no other than the energetic gas man from Austin, Tex. Mr. Judge 
will follow his address with a paper outlining the advantages that come 
to the gas engineer from membership in Gas Associations, a theme that 
he is well qualified to dilate upon. Then come the following papers, on 





*Since the above was written we have received from Secretary Nettleton the notice of the New 
England Association meeting. 
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the named subjects—the list is certainly a most attractive one. Another 
feature of the list is that every contributor is a resident of the State, 
which goes to show that Texas, toa man, means to sustain the vitality of 
the Southwestern Association : 

‘**Gas Coals of the Southwest,” by Wm. Enfield, Dallas, Tex. 

** Condensation and Leakage in the Southwest,” by C. P. Russell, Gal- 
veston, Tex. 

‘* Regenerative Furnaces in the Southwest,” by E, A. West, San An- 
tonio, Tex. 

‘*The Steam Jet Exhauster and Condensation,” by J. C. Lord, fort 
Worth, Tex. 

“Candle Power in Competition with Electric Lighting,” by Leonard 
Gill, Corsicana, Tex. 

‘* Electric Lighting in Connection with Gas Lighting : Comparative 
Prices and Profits of Each,” by J. J. Walsh, Paris, Tex. 

‘** Fuel Gas and Gas for Fuel,” by J. R. Cullinane, Denison, Tex. 

‘*Gas Making in the Southwest: Its Advantages and Disadvantages,” 
by Joshua Gill, Houston, Tex. 

** Market for Residuals in the Southwest,” by J. L. Brockenborough, 
Waco, Tex. 

‘*The Commercial Possibilities of Gas,” by Thos. Miller, Fort Worth, 
Tex. 

‘** The Gas Man’s Easy Chair: Has he One?” by Maj. Davis, Sherman, 
Tex. 

‘** Mains, Services and Drips,” by Elmer Jones, Paris, Tex. 

‘* Gas Stoves and a Special Price for Gas as Fuel,” by G. R. Vaughn, 
Houston, Tex. 

‘*The Alternating Current,” by J. H. Maxon, Waco, Tex. 

‘* Carrying Gas into Mexico and to Mexicans,” by M. L. Hickey, El 
Paso, Tex. 








BRIEFLY TOLD. 
alii 

THE METER CoMPANY ANNUALS.—We are in receipt of our usual 
annual reminders of the fact—were such aids to recollection’s refreshing 
at all necessary—that the various meter making firms are adepts in the 
way of skilful advertising. If we mistake not we have had occasion be- 
fore this to remark that the meter men were trenching most potently on 
the domain of the professional diary printer. In fact they could, judg- 
ing from the handsome specimens of the printer’s and binder’s art that 
are before us, in the shape of four different styles of pocket diaries from 
four prominent meter making firms—the American Meter Company, 
Messrs. Helme & MclIlhenny, John J. Griffin & Co., and D. McDonald 
& Co.—give some of the aforesaid diary makers points in their business. 
This year there has been a general return to the accepted pocket diary 
shape and style of binding. All are excellent in typography, and all 
have chosen rich, dark-colored leather for the binding material. The 
books are well designed and reflect great credit on the taste of their com- 
pilers and their ingenuity as well. 





Mr. Byron E. CHOLLAR, who for the past 12 years has been the effi- 
cient, painstaking and successful Superintendent of the Excelsior Gas 
and Coke Company, of Topeka, Kas., has resigned that charge in order 
to assume a responsible place in the Laclede Gas Company, of St. Louis. 
The Topeka Company’s proprietors, of course, must know their own 
business thoroughly well, and they may possibly get a cheaper man—in 
the light of salary—than Chollar was ; but they will have to do some 
hustling to procure a more competent one. In the meantime, that which 
is Topeka’s loss is certainly gain to St. Louis. Mr. Chollar formerly re- 
sided in St. Louis, and is well known to the Eastern old-timers from his 
connection with the Brooklyn (N. Y.) Company. We wish him that 
lasting success in his new-old field that his carefulness and merit assur- 
edly cause his host of friends to accept as certain. 





WE are in receipt of a copy of a pamphlet, published by the New Or- 
leans (La.) Gas Light Company, which contains within its covers a com- 
plete history of the legal steps in the case of the Harmony Club of that 
city against the New Orleans Gas Light Company, the standing of which 
from time to time was reported in our columns. It will be remembered 
that this was a suit for an injunction prayed for by the Club to restrain 
the Company from removing from its premises a large gas meter, unless 
the Club would agree to pay a certain rental, equal to a fair rate of in- 
terest on the sum invested in the meter. The Club had contracted for a 


supply of incandescent electric light, although it previously used gas for 
the entire lighting of the premises, and the Gas Company was in effect 
asked to maintain a gas meter on the premises, without any assurance 
that the same would be used “ for a reasonable time.” 


To tell the story 








briefly, the Company was sustained at all points, and the case was 
brought in review before the court of last resort in the State. The pam- 
phlet tells the story in plain, concise fashion, and we imagine it was ed- 
ited by M. Victor Vallois, Secretary of the Company. A large edition 
of the pamphlet was printed, and companies desiring to obtain copies of 
the same can secure them by applying to the gentleman named. 


AT the annual meeting of the Trustees of the Citizens Gas and Elec- 
tric Company, of White Plains, N. Y., the following officers were 
elected: President, Samuel Conover ; Secretary and Treasurer, Edward 
R. Phelps ; Superintendent, R. E. Slade. The stockholders of the Com- 
pany had previously elected as Trustees, Messrs. Samuel Conover, Ed- 
ward R. Phelps, Samuel R. Pullen, John H. Miller and William H. 
Albro. The Company’s business for the year just closed was of the most 
satisfactory nature, having increased 30 per cent. over the previous 
twelvemonth. A contract has just been executed with the village au- 
thorities for lighting the streets for 5 years, the price being $27 per year 
for gas lamps, and $140 per year for 1,200-candle power arcs, both 
classes of lights to run all night. This speaks well for the management 
of Superintendent Slade, who has been indefatigable during the year in 
improving the Company’s plants. 





THE following circular, bearing date of January 1st, has been issued 
to the consumers of the Atlanta (Ga.) Gas Light Company: ‘‘ Commence 
ing January ist, 1891, the price of gas will be $1.10 per 1,000 cubic feet. 
If the bill is paid at the gas office by the 10th of the month following the 
month in which the gas was consumed, a discount of 10 cents per 1,000 
cubic feet, or 1 cent per 100 cubic feet will be allowed ; this leaves 
the net price of gas the same as heretofore. This discount will be strict- 
ly adhered to, and in no case whatever will the discount be given after 
the 10th of the month. As soon as you receive your gas bill, mail it, 
with a check, to us, and so be sure to get the discount and avoid the rush 
at the office.” The former practice of the Company was to make the 
bills out on the basis of $1.50 per 1,000 cubic feet, a rebate of 334 per 
cent. being granted for prompt payment ; hence the new rule does not 
affect the net price at all, although it will make a radical difference to 
those who, from one cause or another, occasioually fail to pay up cn or 
before the discount day. 


THE following officers have been chosen by the Consumers Gas Com- 
pany, of Woodbury, N. J., for the ensuing year: President, Dr. Henry 
C. Clark ; Vice-President, Geo. C. Green; Secretary and Treasurer, 
Charles W. Starr. Directors: M. W. Newton, Daniel F. Crean, Lewis 
Starr, Wm. Sofleiss, A. J. Rice, Clement R. Ogden, Edward T. Brad- 
way, L. W. Curtis, Henry C. Clark, Geo. H. Barker and Henry S. 
Talman. The Executive Committee is: M. W. Newton, Geo. G. Green 
and Geo. H. Barker. The Company had a fairly prosperous year, and 
its proprietors are to be congratulated on possessing one of the hand- 
somest appearing gas works in the State of New Jersey, or, for that mat- 
ter, inany other one of the States. Indeed it might be quoted as a model 
and proof that gas works structures and grounds can be arranged ard 
kept in harmony with taste and neatness. 





THE following is the result of the annual election of the Chicago Gas 
Light and Coke Company: Directors, Messrs. E. J. Jerzmanowski, E. 
C. Benedict, Walton Ferguson, W. H. Gebbard, C. T. Yerkes, C. K 
Wooster, J. B. Cohrs, Geo. O. Knapp, C. E. Judson, F. 8. Winston 
and C. K. G. Billings. President, E. J. Jerzmanowski ; 1st Vice-Presi- 
dent, C. K. G. Billings; 2d Vice-President, Geo. O. Knapp; Secretary 
and Treasurer, Geo. A. Yuille; Assist. Secretary and Treasurer, F. L. 
Gentry. 





WE regret to be called on to chronicle the death of Mr. William Mc- 
Gourkey, who passed away at Albany, N. Y., on the 11th inst. He was 
in the 87th year of his age, and had been prominent in the management 
of the State canals before these waterways were made free to the com- 
merce of the State. He was the father of Mr. George J. McGourkey, 
President of the American Meter Company. 


DirEcTOR WAGNER has awarded a contract for the installation of 24 
benches of 6’s, on the Flemming improved plan, at the Point Breeze sta- 
tion of the Philadelphia works. Messrs. Jas. R. Floyd & Sons, of this 
city, will furnish the iron work, the retorts and firebrick material to be 
supplied by Messrs. J. H. Gautier & Co., of Jersey City, N. J. 





Mr. H. A. Norton, of Boston, Mass., has accepted the agency for 
New England for the specialties of the Connelly Iron Sponge and Gov- 
ernor Company. 
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Chemical Studies for Gas Engineers. 
PRS 


By Norton H. Humpurys, Assoc. M. Inst., C.E., F.C.S. 


Our first study wiil be directed to the specific gravity of liquids. Take 
a light glass flask capable of containing, when full toa mark on the 
neck, about one-tenth of a gallon. Bottles or flasks capable of holding 
when filled 1,000 grains of pure water, or flasks with a one tenth gallon 
mark on the neck, are made specially for this purpose. The principle 
will be best illustrated by assuming any ordinary flask to be used. With 
a writing diamond carefully draw a ring round the neck about the mid- 
dle. Then having made sure that the flask is perfectly clean and dry 
(the latter may be ensured by exposing it to a temperature of 220° in the 
drying oven for half an hour or so), take the weight of the flask. It will 
save much trouble if this is scratched on neatly with the diamond. Next 
fill the flask exactly up to the mark with pure distilled water. It will 
be observed that the surface of the liquid takes a concave form. Looked 
at in a horizontal direction it resembles a thick curved line. It is fre- 
quently necessary to determine the level of a liquid in a tube or narrow 
vessel, so it may here be explained, once for all, that in reading the 
level of a liquid the lowest portion of the curved line is taken as the 
level. When the bottom edge of the curve appears to be just touching 
and resting upon the measuring line, from a horizontal point of view, 
the level is correct. Find the weight of the flask so charged, and by de- 
ducting the net weight, we arrive at the weight of the water. Ifthe 
flask is charged with any other fluid and weighed the specific gravity is 
shown by the proportion of its weight to that of water. Suppose the 
weight of the flask = a, that of the same when filled with water = y, 
and when filled with some other liquid, say, ammoniacal liquor, = z ; 


then = the specific gravity of the liquor. If # = 845 grs., y = 


1835 grs., and z = 1865 grs., then the specific gravity of the liquor will 
be (1865—845) + (1835—845) = 1.0303. This would be the specific grav- 
ity taking that of water as = 1 ; but the usual custom is to take water as 
= 1000, in which case it would appear as 1030.3. If we use a flask rated 
to contain 1,000 or 10,000 grains of water, and eliminate x altogether by 
using a counterbalance weight accurately adjusted to equal the weight 
of the flask, then the weight of the liquid gives the specific gravity with- 
out further calculation. The sample of liquid treated in such an appara- 
tus would be found to weigh 1030.3 grains. 

The usual plan of estimating the specific gravity of liquids in gas 
works is by means of Twaddell’s hydrometer. The above is a more ac- 
curate plan, as, unless very carefully made, the ‘‘ Twaddell” is very 
apt to get out of order. One degree Twaddell is equal to an addition- 
al 5, when water = 1000. So all we have to do in order to reduce the 
above to degrees by Twaddell is to subtract 1000 and divide the re- 
mainder by 5, thus (1030—1000) + 5 = 6° Twaddell. 

Twaddell’s hydrometers may be tested for accuracy by immersing 
them in pure distilled water. The method above described offers a ready 
means of checking the accuracy of their indications. 

Sometimes ammoniacal liquor is spoken of as'so many ounce strength. 
To obtain the ounce strength, multiply the degrees Twaddell by two, ur 
else subtract the 1000 from the observed specific gravity, and divide the 
remainder by 2}, tuus (1030—1000) + 2} = 12 oz. strength. 

All experiments with liquids and gases must be conducted in a room 
at an equable temperature as near to 60° as possible, because their bulk 
is affected by changes of temperature. Take the flask used for the above 
experiment with the charge of water or liquid remaining in it, and place 
it a few inches above the flame of a Bunsen burner. The expansion of 
the liquid by heat will be evident by its rising above the measuring line. 
Expose the flask to cold, and the contents will shrink, the level falling 
below that of the measuring line. 

The specific gravity of solids insoluble in or unaffected by water, can 
also be determined by means of the above apparatus. Select pieces of the 
subsiance to be tested, which we will assume to be coal. in size not too 
large to slide easily into the flask, sufficient to fill the same about one- 
third. Take their weight in the usual way, and we will suppose it to be 
400 grains. Then carefully transfer to a shallow, porcelain basin 
and moisten with water, brushing each piece gently with a camel hair 
brush to remove adhering air bubbles. The basin used should be pro- 
vided with a lip or spout, and is of the kind known as evaporating ba- 
sins. The liquid is then poured into the flask, the pieces of coal care- 
fully slid after it, and any dust or small pieces washed in with the aid 
of a little water, making sure that every particle of the coal that was 
weighed is put into the flask. Distilled water is then added to bring the 





level up to the zero mark, and the weight taken. It is scarcely neces- 
sary to mention that the flask must be perfectly clean and dry outside. 

The weight so obtained represents the weight of the flask, plus the 
weight of the coal, plus the weight of the water, minus a certain amount 
of water displaced by the coal. Representing these as a, b, c, d respec- 
tively, we have the weight equal (a+ b+c)—d. If the weight 1s 1,975 
grs., then d will equal 350 grs., seeing that a + 6 + c are known to be 
845 + 400 + 990 = 2,325. The specific gravity of the coal is b + d = 400 
+ 350 = 1.143. 

The specific gravity of gases is a matter requiring a considerable amount 
of skill, but fairly approximate results, sufficient for practical purposes, 
may be obtained with a little practice. Get a light but strong glass 
globe, as large as the scale pan will take. In purchasing scales it is 
well to select those in which the pans are supported by bowed rods, as 
this leaves the greatest possible space for globular vessels, etc. If they 
will take a globe of about 7 inches diameter it will be a convenience, as 
such a globe will contain one-tenth of a cubic foot, or 172.8 inches. The 
contents of the globe must be carefully rated, which had best be done 
by the maker. Or it may be gauged at home, by carefully supporting 
it on wadding or thick pads, filling with water, then carefully collecting 
the water and accurately measuring or weighing it. One-tenth of a cu- 
bic foot of water weighs within a trifle of 43,750 grs., or 6} Ibs., by 
weight, and 5 pints by measure. From this data the contents of any 
globe may be calculated. 

The specific gravity globe must have a small tube with glass stop- 
cock, and on the opposite side a small neck or tubulure closed with a 
stopper. 

A light ring or collar of wood forms a convenient support for the 
globe, and also serves to keep it steady in the scale pan. Having dried 
the globe both inside and out (to dry the inside pass warm air, dried by 
passing through a wide tube packed with chloride of calcium, through 
the globe), carefully ascertain its weight. Before weighing open the 
stopcock for an instant, in order to establish equilibrium between the air 
inside the globe and the atmosphere. The weight obtained will really 
be the weight of the globe plus that of the air contained in it. To find 
the weight of the air, the state of the thermometer and barometer must 
be read, and the bulk corrected according to the tabular numbers given 
in ‘‘ King’s Treatise,” ‘‘ Newbigging’s Handbook,” and most books treat- 
ing of gases. Its weight may then be calculated from the data— 

100 cubic inches of air = 30.81 grains. 


The net weight of the globe when empty having been accurately de- 
termined once for all, we have simply to fill it with the gas to be tested, 
weigh it, and deduct the net weight to get at that of the gas. Having 
corrected this for temperature and pressure, the result, divided by the 
weight of air that the globe will contain, gives the specific gravity of the 


A globe used in my laboratory has a net weight of 2,475.6 grs., and 
contains 53.09 grs. of air at 60° and 30 inches on the barometer. It was 
filled with a sample of air and weighed, the result being 2,503.4 grs., 
which gave the weight of the gas as 27.8 grs. The temperature being 
54° and the barometer standing at 29.0 inches, we refer to the tables and 
find that the weight must be divided by 0.98 to reduce it to standard 
conditions. This gives a corrected weight of 28.36 grs.; and 28.36 divided 
by 53.09 gives 0.534, which is the specific gravity of the gas. 

The chloride of calcium tube above referred to may consist of a piece 
of glass tube } to 1 inch in diameter and 6 or 8 inches long. It is fitted 
at each end with sound corks, or india-rubber stoppers by preference, 
and each of these is perforated to admit a short piece of quill-rigid glass 
tube. This being connecied by a small piece of rubber tubing to the 
stopcock of the gas globe, the aspirator may be connected to the neck of 
the globe by similar arrangements, and air drawn slowly through the 
chloride of calcium and the globe as long as may be necessary. The 
chloride of calcium must be carefully packed, fragments about the size 
of peas being used; if too large or irregularly packed the air passes 
through without being completely dried, and if too small it will not 


pass at all. 
LTo be continued.] 








Some days ago the Chicago Gas Sompany handed in a bill, amount- 
ing to $1,600, to City Engineer Cooke, for certification, preparatory to 
making a demand on the City Treasurer for payment thereof. The bill 


was for moneys expended in changing the course of the gas mains 
where the line of the latter interfered with the laying of the city water 
mains. Hitherto these bills have been paid without demur by the city, 
but Engineer Cooke in his wisdom asserts now that such changes 
must be made at the expense of the Gas Company. Oa that ground 
he refused to certify the bills, and the Company will intistute a suit for 
compulsory payment. 
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[From the London Journal.] 


Gaseous Illuminants. 
ee 
[An abstract of the fourth lecture of the series on this subject recently de- 
livered before the Society of Arts, by Prof. Vivian B. Lewes. For 
abstracts of the preceding lectures see JOURNAL, Dec. 22, 1890, p. 877; 
Jan. 5, 1891, p. 3; Jan. 12, 1891, p. 42.] 


The lecturer began by referring to the remark made by Mr. Frank 
Livesey, in the paper read by him at the last meeting «f the Southern 
District Association of Gas Engineers and Managers, to the effect that 
the Maxim-Clark process of carbureting gas, described in the previous 
lecture, ‘‘ should in many cases take the place of cannel,” but that it 
would probably be ‘‘ replaced in its turn by a water gas of 20 to 25- 
candle power ;” and he then proceeded to describe the various appli- 
ances for producing this ‘‘ probable cannel of the future.” Briefly 
sketching the history of this illuminating agent, he said that, discovered 
by Fontana in 1780, and first worked by Ibbetson in England in 1824, 
water gas had added a voluminous chapter to the patent records of Eng- 
land, France and America ; as between 1824 and 1858 no less than 60 
patents were taken out in which the action of steam on incandescent 
carbon was the basis for the production of an inflammable gas. Up to 
the latter date, all attempts to make and utilize water gas were failures. 
About this time, however, the subject began to be taken up in America; 
and the principle of the regenerator enunciated by Siemens in 1856 hav- 
ing been pressed into service in the water gas generator, under the name 
of ‘‘fixing chambers” or ‘‘ superheaters,” water gas gradually approached 
the successful development to which it has attained in the States during 
the past 10 years. Having now, by the aid of American skill, been con- 
verted into a practical form, it is once more attempting to gain a foot- 
hold in Western Europe, the land of its birth. 

Professor Lewes then described the nature of water gas and the meth- 
od of generating it. He explained that, when carbon is acted upon at 
high temperatures by steam, the first action that takes place is the decom- 
position of the water vapor; the hydrogen being liberated, while the ox- 
ygen unites with the carbon to form carbon dioxide, thus : 

Carbon. Water. Carbon Dioxide. Hydrogen. 
Cc + 2 (H.,0) CO, + 2H, 

The carbon dioxide so produced interacts with more red hot carbon, 
forming the lower oxide, carbon monoxide, thus : 

So that the completed reaction may be looked uponas yielding a mixture 
of equal volumes of hydrogen and carbon monoxide—both of them in- 
flammable, but with non-luminous flames. This decomposition, howev- 
er, is rarely completed, and a certain proportion of carbon dioxide is in- 
variably to be found in the water gas, which, in practice, generally con- 
sists of a mixture of about the following composition : 





NS itahe had eucceusiare weeranwaeiee 48.31 
INR 6c ndvadeeses acieiconncie’ 35.93 
NED Ss kar cee oOle Ten caee. coemawe 4.25 
ES to ctawan nce ceuswacetinnd ous 8.75 
Ie etree cade kad wbdevedheabutewas 1.05 
Sulphureted hydrogen............ ....... 1.20 
i aeke Ws dadedindbvetiattebiersivs 0.51 

100.00 


The above is an analysis of water gas made from gas coke in a Van 
Steenbergh apparatus. The ratio of carbon monoxide and carbon diox 
ide present depends entirely upon the temperature of the generator and 
the kind of carbonaceous matter employed. With a hard, dense anthra- 
cite coal, for instance, it is quite possible to attain a temperature at which 
there is practically no carbon dioxide produced; while with an ordinary 
form of generator, and a loose fuel like coke, a large proportion is gen- 
erally to be found. The sulphureted hydrogen in the analysis quoted is, 
of course, due to the high amount of sulphur to be found in the gas 
coke, and is practically absent from water gas made with anthracite. 
The nitrogen is due to the method of manufacture; the coke being, in 
the first instance, raised to incandescence by the air blast, which leaves 
the generator and pipes full of a mixture of nitrogen and carbon mon- 
oxide (producer gas), which is carried over by the first portions of water 
gas into the holder. The gas so made has no photometric value—its con- 
stituents being perfectly non-luminous; and attempts to use it as an illu- 
minant have all taken the form of incandescent burners, in which thin 
‘* mantles” or ‘‘ combs” of highly refractory metallic oxides are heated 
up to incandescence. In the case of carbureted water gas, the gas is 


only used as a carrier of illuminating hydrocarbon gases made by de- 








composing various grades of hydrocarbon oils into permanent gases by 
heat. 

With regard to the manufacture of water gas, the lecturer said that 
many forms of generators had been used in the United States for the 
production of the gas, which, either after or during the process, is mixed 
with the vapors and permanent gases obtained by cracking various 
grades of paraffine oil, and ‘‘ fixing” them by subjecting them to a high 
temperature. In considering the subject of enriching coal gas by car- 
bureted water gas, he said he should be forced, by the limited time at his 
disposal, to confine himself to the most successful of these processes, or 
those which are already undergoing trial in this country. In consider- 
ing them, he found that they could be divided into two classes: (1) Con- 
tinuous processes, in which the heat necessary to bring about the interac- 
tion of the carbon and the steam is obtained by performing the operation 
in retorts externally heated in a furnace. (2) Intermittent processes, in 
which the carbon is first heated to incandescence by an air blast, and 
then, the air blast being cut off, superheated steam is blown in until the 
temperature is reduced to a point at which the carbon begins to fail in 
its action, when the air is again admitted to bring the fuel up to the re- 
quired temperature ; the process consisting of the alternate formation of 
producer gas with rise of temperature, and of water gas with lowering 
of temperature. 

Of the first class of generator, none, as far as the lecturer knew, have 
as yet been practically successful in England ; the nearest approach to 
this system being the Meeze, in which fireclay retorts, in an ordinary 
setting, are employed. In the center of each retort is a pipe leading 
nearly to the rear end of the retort, and containing baffle plates. 
Through this a jet of superheated steam and hydrocarbon vapor is in- 
jected ; and the mixture passes the length of the inner tube, and then 
back through the retort itself (which is also fitted with baftle plates) to 
the front of the retort, when the fixed gases escape by the standpipe to 
the hydraulic main. The rich gas thus formed is used either to enrich 
coal gas, or else is mixed with water gas made in a separate generator. 
In some cases, the water gas is passed with the oil through the retort. 
In such a process, the complete breaking down of some of the heavy 
hydrocarbons takes place; and the superheated steam, acting on the car- 
bon so liberated, forms water gas, which bears the lower hydrocarbons 
formed with it. But inasmuch as oil is not an economical source of car- 
bon for the production of water gas, this would probably make the cost 
of production higher than necessary. This system has been extersively 
tried, and indeed used to a certain extent ; but the results have not been 
altogether satisfactory—choking of retorts being one of the troubles 
which have had to be contended with. 

Of the intermittent processes, the one most in use in America is the 
Lowe, in which the coke or anthracite is heated to incandescence, by an 
air blast in a generator lined with firebrick; the heated products of com- 
bustion, as they leave the generator and enter the superheaters, being 
supplied with more air, which causes the combustion of the carbon mon- 
oxide present in the producer gas, and heats up the firebrick baffles with 
which the superheaters are filled. When the necessary temperature of 
fuel and superheater has been reached, the air blasts are cut off, and 
steam is blown through the generator, forming water gas, which meets 
the enriching oil at the top of the first superheater, called the ‘‘ carbu- 
reter,” and carries the vapors with it through the main superheater, 
where the firing of the hydrocarbons takes place. The chief advantage 
of this apparatus is that the enormous superheating space enables a low- 
er temperature to be used for the fixing, which does away to a certain 
extent with the too great breaking down of the hydrocarbon, and conse- 
quent deposition of carbon. This form of apparatus has lately found 
its way to this country, and the lecturer described it as being the one 
most used in the United States, and the type upon which practically all 
water gas plants with superheaters have been formed. 

The Springer apparatus, which is now under trial by a large gas com- 
pany, differs from the Lowe only in construction. In the former the su- 
perheater is directly above the generator, and there is only one super- 
heating chamber instead of two. The air blast is admitted at the bottom, 
and the producer gases heat the superheater in the usual way; and when 
the required temperature is reached, the steam is blown in at the top of 
the generator, and is made to pass down through the incandescent fuel. 
The water gas is led from the bcttom of the apparatus to the top, where 
it enters at the summit of the superheater, meets the oil, and passes down 
with it through the chamber, the finished gas escaping at the middle of 
the apparatus. This idea of making the air blast pass up through the 
fuel, while in the subsequent operation the steam passes down through 
it, is also to be found in the Loomis plant, and is considered by Professor 
Lewes to be a distinct advantage—the fuel being at its hottest where the 
blast has entered ; and, in order to keep down the percentage of carbon 
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dioxide, it is important that the fuel through which the water gas last 
passes should be as hot as possible, to ensure its reduction to carbon mon- 
oxide. 

The Flannery apparatus is also only a slight modification of the Lowe 
plant; the chief difference being that, as the water gas leaves the gener- 
ator, the oil is fed into it, and with the gas passes through a Q-shaped 
retort tube, arranged round three sides of the top of the generator. In 
this tube the oil is volatilized, and passes with the gas to the bottom of 
the superheater, in which the vapors are converted into permanent 
gases, 

The Van Steenbergh plant (with which, as our readers may remem- 
ber, Professor ewes has been experimenting for some time) stands apart 
from all other forms of carbureted water gas plant, in that the upper 
layer of the fuel itself forms the superheater, and that no second part of 
any kind is needed for the fixation of the hydrocarbons. This arrange- 
ment reduces the apparatus to the simplest form, and leaves no part of it 
which can choke or get out of order—an advantage which will not be 
underrated by any one who has had experience of these plants. While, 
however, an enormous advantage is gained, there is also the drawback 
that the apparatus is not at all fitted for use with crude oils of heavy 
specific gravity, such as can be dealt with in the big external superheat- 
ers of the Lowe class of water gas plant, but requires to have the lighter 
oils used in it for carbureting purposes. The lecturer said he was not 
sure that this, which appeared at first sight to be a disadvantage, was al- 
together one, as, in the first place, the hghter grade of oils, if judged by 
the amount of carbureting property they possess, are cheaper per candle 
power added to the gas than the crude oils; while their use entirely does 
away with the forr:ation of pitch and carbon in the pipes and purifying 
apparatus—a factor of the greatest importance to the gas manufacturers. 
The fact that light oils give a higher carburation per gallon than heavy | 
crude oils is due to the fact that the crude oils have to be heated to a 
higher temperature to convert them into permanent gases ; and th's| 
causes an over-cracking of the most valuable illuminating constituents. | 
This trouble cannot be avoided ; as, if a lower temperature is employed, 
the result is the formation of non-permanent vapors, which, by their 
condensation in the pipes, give rise to endless trouble. The simplicity of 
the apparatus is a factor which is a considerable saving of time and ex- 
pense, as it reduces to a minimum the risk of stoppages for repairs ; 
while the initial cost of the apparatus is necessarily low and the expense 
of keeping it in order practically nil. 

Speaking of his personal experience with the Van Steenbergh appar- 
atus, Professor Lewes said: When I first made the acquaintance of this 
form of plant a year ago, the promoters were confident that nothing 
could be used in it but American anthracite of the kind they had been 
in the habit of using in America, and a light naphtha of about .689 
specific gravity, known commercially as 76° Beaume. <A few weeks’ 
work with the apparatus, however, quickly showed that, with a slightly 
increased blow, and a rather higher column of fuel, gas coke could be 
used just as well as anthracite; and that, by increasing the column of 
fuel, a lower grade of oil could be employed. So that, during a consid- 
erable portion of the experimental work nothing but gas coke, from the 
Horseferry Road works, and a petroleum of a specific gravity of about 
.709, was employed. Having had control of the apparatus for several 
months, and, with the aid of a reliable assistant, having checked every- 
thing that went in and came out of the generator, I am in a position to 
authoritatively state that, using ordinary gas coke and a petroleum 
having a specific gravity ranging from .689 to .709, 1,000 cubic feet of 
gas having an illuminating power of 22 candles can be made with an 
expenditure of 28 to 30 lbs. of coke and 2} gallons of petroleum. The 
two most important factors—i.e., the quantity of petroleum and the 
illuminating value of the gas—were also checked and corroborated by 
Mr. Charles Heisch and Mr. Leicester Greville. I must admit that | 
these results far exceeded my expectations, although they only con- 
firmed the figures claimed by the patentee ; and there are not wanting 
indications that, when worked on a large scale and continuously, they 
might be even still further lowered. It is impossible to obtain the most 
economical results when making less than 10,000 cubic feet of the gas, as 
the proper temperatures of the walls of the generator are not obtained until 
after several makes ; and it is only after about 8.000 cubic feet of gas 
have been produced that the best conditions are fulfilled. It will enable | 
a sounder judgment to be formed of the working of the process if the | 
complete experimental figures for a make of gas are taken. These areas 
follows : 








Production of the Gas. 
Total gas made = 8,700 cubic feet. 


Blowing 
Making 


60 minutes, 
5O ae 


Time occupied Siete 


| objection to the use of water gas. 





Sey 70 lbs. = 31 Ibs. per 1,000 cu. ft. 
Fuel used Naphtha (sp. gr. .709) 24 galls.= 2.7 galls. “* i 
Illuminating power of gas....... 21.9 candles. 


Composition of the Gas. 





ED ics. wre vn'ninareeoaueeute 46.75 
CONE iateid vccain c's ween wanee 7.59 
BN ish 5 535% s he sak ee kaames 6.82 
I 556 30s cove «Vn eatenrane 11.27 
Carbon monoxide............. 18.95 
Carbon dioxide......... 0.50 
TORMED ck cas -vsepwoaae gene 0.17 
PIES ois ive c eevee eens 8.25 

100.00 


Unpurified Gas. 
Carbon dioxide ...... 
Sulphureted hydrogen........ ........ 
Total sulphur (by Letheby apparatus)... 
Ammonia 


2.32 per cent. 

2.84 per cent. 

6.67 grs. per 100 cu.ft. 
nil. 


Bisulphide of carbon... 


Stages of Gas Production. 
1st make produced 3,600 cu. ft.; 
_ * “ 9,800 “ 
3d 2,300 


0 galls. 7 pts. 
7 “ee 6 “ec 
5 ae 


naphtha used, 1 


ia “e “ec “ec 


Total production, 8,700 cu. ft.; total napntha, 24 galls. 0 pts. 


The last portion of the above table shows the economy which arises as 
the whole apparatus becomes properly heated. Thus, the first make of 


| gas used 3 gallons of naphtha per 1,000 cubic feet of gas; the second, 2 


gallons 6 pints; the third, 2 gallons 4 pints. It is therefore not unreas- 
onable to suppose that, in a continuous make, these figures could be 
kept up, if not actually reduced still lower. Inintroducing the oil, it isnot 
injected, butissimply allowed to flow in by gravity ata point about half 
way up the column of the fuel ; the taps for its admission being placed at 
intervals round the circumference of the generator. The oil at first be- 
gins to flow down the inside wall of the generator; but, being vaporized 
by the heat, the vapor is borne up by the rush of steam and water gas, 
and is cracked to a permanent gas in the upper layer of fuel. This, I 
think, is the secret of not being able to use heavier grades of oil ; they 
being sufficiently non-volatile to trickle down the side into the fire-box 
at the bottom, and soto escape volatilization. I have tried to steam-inject 
the oil, but have not found that it yields any better results. One of the 
first things which strikes anyone on seeing a make of gas by this system 
is the enormous rapidity of generation. Mr. Leicester Greville, who is 
Chemist to the Commercial Gas Company, reporting on the process, 
says: ‘The make of gas was atthe rate of about 86,000 cubic feet in 
24 hours—a remarkable result, taking into consideration the size of the 
apparatus.” It is quite possible with the small apparatus to make 
100,000 cubic feet in 24 hours; indeed, the run for which the figures are 
given showed more than this estimate. It must be borne in mind that 
this rapidity of make gives the gas manager complete control over any 
such sudden strains as result from fog or other unexpected demands on 
the gas-producing power of his works; while a still more important 
point is that it does away with the obligation to keep an enormous bulk 
of gas ready to meet such an emergency, and so renders unnecessary 
the gigantic gasholders which add so much to the expense of gas works, 
and take up so much room. 

The lecturer next passed on to deal with the objections raised to water 
gas. He said that perhaps the greatest was to the dread of its poisonous 
properties, and to the carbon monoxide it contains ; but he thought that 
if we considered the evidence we possess on the increase of accidents due 
to this cause, we should be struck with the poor case which the oppon- 
ents of water gas are able to make out. Of course, no one can fora 
moment doubt the fact that carbon monoxide is one of the deadliest of 
poisons. It acts by diffusing itself through the air cells of the lungs, 
and forming with the coloring of the blood corpuscles a definite com- 
pound, which prevents them carrying on their normal function of 
taking up oxygen and distributing it throughout the body, and at once 
stops life. All researches on this subject point to the fact that some- 
thing less than 1 per cent. only of carbon monoxide in air renders it 
fatal to animal life; and this at first sight seems to be an insuperable 
It has, indeed, influenced the author- 
ities in several towns—notably Paris—to forbid the introduction of water 
gas for domestic consumption. It would be well, however, to carefully 
examine the subject, and see, by the aid of actual figures, what the risk 
amounts to, compared with the risks of ordinary coal gas, Many exper}. 
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ments have been made with the view of determining the percentage of 
carbon monoxide in air which is fatal to human or rather to animal 
life, the most reliable as well as the latest results being those obtained 
by Dr. Stevenson, of Guy’s Hospital, after an investigation instituted in 
consequence of two deaths which took place at the Leeds Forge from in- 
haling uncarbureted water gas containing 40 per cent. of carbon mon- 


oxide. Dr. Stevenson found that 1 per cent. visibly atfected a mouse in 
1} minutes, and killed it in an hour and three-quarters; while 0.1 per 
cent. was highly injurious. 

Taking, for the sake of argument, the last figure as being a fatal 
quantity, so as to ke well within the mark, Prof. Lewes said that in or- 
dinary carbureted water gas as supplied by the superheater processes, 
such as the Lowe, Springer, and others, the usual amount of carbun 
monoxide is 26 per cent.; but in the Van Steenbergh gas, for certain 
chemical reasons to be discussed later on, it is generally about 18 per 
cent., and rarely rises to 20 per cent. An ordinary bedroom is 12 ft. by 
15 ft. and 10 ft. high; and therefore it will contain 1,800 cubic feet of 
air. Sucharoom would be lighted by a single ordinary batswing burner, 
consuming not more than 4 cubic feet of gas per hour. Supposing the 
occupant of the room were to retire to bed in sucha condition of mental 
aberation that he preferred to blow out the gas rather than take the or- 
dinary course of turning it off, in one hour the 1,800 cubic feet of air 
would be mixed with four-fifths of a cubic foot of carbon monoxide (the 
carbureted water gas being supposed to contain 20 per cent.), or 0.04 per 
cent. In such a room, however, if the doors and windows were abso- 
lutely air tight, and there were no fireplace, diffusion through the walls 
would change entire air once inan hour. Therefore the percentage 
would not rise aboye 0.04; while in any ordinary room imperfect work- 
manship and an open chimney would change it four times in the hour, 
and reduce the percentage to 0.01—a quantity which the most inveterate 
enemy of water gas could not claim would do more than produce a bad 
headache. The point under consideration, however, was the use of car- 
bureted water gas as an enricher of coal gas, and not as an illuminant 
to be consumed per se; and it might be calculated that it would be prob- 
ably used to enrich a 16-candle coal gas up to 17.5-candle power. To do 
this, 25 per cent. of 22-candle power carbureted water gas would have 
to be mixed with it ; taking the quantity of carbon monoxide in London 
gas at 5 per cent. (a very fair average figure), and 18 per cent. as the 
amount present in the Van Steenbergh gas, we have 8.25 per cent. of 
carbon monoxide in the gas as sent out—a percentage hardly exceeding 
that which is found in the rich cannel gas supplied to such places as 
Glasgow, where it 1s not found that an unusual number of deaths oc- 
cur from carbon monoxide poisoning. The carbureted water gas has a 
smell every bit as strong as coal gas ; and a leak would be detected with 
equal facility by the nose. Consequently, Prof. Lewes thought his 
hearers would agree with him that the cry raised against the use of car- 
bureted water gas for this reason was one of the same character that 
hampered the introduction of coal gas at the commencement of the cen- 
tury. 

The lecturer next considered the chemical actions which take place in 
the generator of the water gas plant; and these, he said, were more 
complex in the case of the Van Steenbergh plant than in those of the 
Lowe type, and for this reason yielded a gas of more satisfactory com- 
position. Taking gas as made by the Lowe or Springer process, and 
contrasting it with the Van Steenbergh gas, several marked differences 
are shown : 








Lowe Gas. Van Steenbergh Gas. 
NIE osc ovine x tos snc 27.14 46.75 
MN aid odc sagen oes 25.35 11.27 
Carbon monoxide. ... 26.84 18.65 
Ee 14.63 7.59 
A — 6.82 
Carbon dioxide........... 3.02 0.50 
SCO o8 a eees savas 0.15 0.17 
ee eee 2.87 8.25 

100.00 100.00 


In the first place, the hydrogen is far higher, and the marsh gas or me- 
thane lower, in the Van Steenbergh than in the Lowe process ; this be- 
ing due to the sharper cracking which takes place in the short column 
of cherry red coke as compared with the lower temperature employed 
for a longer space of time in the Lowe superheater. Next, a difference 
of nearly 10 per cent. is noticeable in the carbon monoxide, which is 
greatly reduced in the Van Steenbergh generator by the carbon monox- 
ide and members of the marsh gas series reacting on each other as they 
dass over the red-hot surface of coke, with formation of acetylene, 
which adds to the illuminants ; this action also reducing the quantity of 
marsh gas present. In the illuminants, if the higher members of the 
methane series present are added to the olefines, it will be found they are 











about equal in each gas; while the low percentage of nitrogen in the 
Lowe gas is due to more careful working, and could easily be attained 
with the Van Steenbergh plant, by allowing the first portion of the water 
gas to wash out the producer, before the hopper at the top was closed. 
The cracking of the naphtha by the red-hot coke is undoubtedly a great 
advantage, for, as Professor Lewes pointed out for the first time, the 
cracking of the hydrocarbons of the marsh gas series is an exothermic 
reaction, so that the coke at the top of the generator becomes gradually 
hotter. It is no unusual thing to see the coke at the beginning of the 
make cherry red at the bottom and dull red at the top ; while at the end 
of the make it is almost black at the bottom and cherry red at the top. 
In this way the same advantage in working is attained that Springer 
and Loomis afford hy their down blast—that is, having the fuel at its 
hottest where the gas finally leaves it, so as to reduce the quantity of car- 
bon dioxide, and thus lessen the expense of purification. 

Turning for a few moments to the gas obtained by cracking the light 
petroleum oils by themselves, Professor Lewes remarked that the Rus- 
sian and American petroleum differed so widely in composition, that it 
was necessary to see in what way the gases obtained from them differed. 
To do this, equal quantities of an American and a Russian oil were 
cracked by being passed through an iron tube filled with coke, and in 
each case heated to a cherry red heat. The gases were measured, and 
then analyzed, with the following results : 





American. Russian. 
No. of cubic feet per gallon..... ee 104 
ER Pe eerie 26.0 45.3 
en. cic0veh triers wihaieranane ane’ oe 22.3 
ES a ne > an ging wale a we cin ) — 13.9 
CINE oc cinccceccess Pers  § See 11.6 
Carbon monoxide............... 3.8. 3.5 
Carbon dioxide.................. wise 2.3 
CRC Cescaclewereks an SanneGs 0.8 1.1 
EN ss 5.0>.ccvnsewesesdey tees er nil. 

100.0 100.0 


These figures show that, if the Russian oil is a little lower in illumin- 
ants, it quite makes up by extra volume; but it seemed to Professor 
Lewes to deposit a rather larger proportion of carbon. Taking 2.5 gal- 
lons of American naphtha, it would give, roughly, 180 cubic feet of gas 
of the above composition, while the remaining gas would be the ordina- 
ry watergas. Taking the analysis of this as given, and calculating from 
it what would be the composition of a mixture of it with the naphtha 
gas, we obtain the following results : 








Calculated. Actual. 

Hydrogen........... eee 42.09 
ME iv ccncuciwnccce WMDs k okeuwanes 11.27 
I oie cccievesscd: etre unwe 7.59 
Nis ai wind a ene 6.82 
Carbon monoxide | ee 18.65 
Carbon dioxide........ 3.78 2.32 
CE St Gewecke smsecee | Ree 0.17 
PE 66. .'e Se'eas a's a ER ere 8.25 
Sulphureted hydrogen... 1.15............ 2.84 
100.00 100.00 


These figures prove how great is the effect of the diluents in the water 
gas in preventing the over-cracking of the hydrocarbons, as shown by 
the increase in the percentage of them present in the finished gas; while 
the enormous reduction in the amount of carbon monoxide present is 
due to the interaction between it and the parafEine hydrocarbons in the 
presence of red-hot carbon—a point which makes the Van Steenbergh 
apparatus enormously superior to any of the superheated forms of 
plant. 

After all, however, continued the lecturer, the reactions taking place, 
although they have an intense fascination for the chemist, are not the 
factors which the gas manager deems the most important; the cost of 
any given process being the test by which it must stand or fall. It will, 
therefore, be well to consider now, as far as it is possible to do so, the ex- 
pense of enriching coal gas by the various methods I have brought before 
you. Inorderto be well above the prescribed limit of illuminating power at 
all parts of an extended service, the gas at the works must be sent out at 
an illuminating power of 17.5 candles; and we may, I think, fairly 
take it that 16-candle coal gas, as made by the London Gas Com- 
panies, costs as nearly as can be 1s. per 1,000 cubic feet in the holder. 
The question we have now to solve is the expense of enriching it from 
16 to 17.5 candle power. When this is done by cannel, tne cost is 2.6d. 
per candle power ; so that the extra 14 candles would cost 4d. per 1,000 
cubic feet. Carbureting with the vapors of gasoline by the Maxim- 
Clark process costs 14d. per 1,000 cubic feet; so that the extra candle 
power would mean an expenditure of 2.62d. Unfortunately, I have no 
figures upon which to calculate the cost of producing such a gas by the 
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Dinsmore process ; but with the three important water gas enrichers we 
can do so. Using Russian fuel oil, which can be obtained in bulk in 
London at 3d. per gallon, the proprietors of the Springer plant guarantee 
54-candle power per 1,000 cubic feet of gas per gallon used ; so that, to 
produce a 22-candle gas, 4 gallons of it would be used. The cost of 1,000 
cubic feet may therefore be roughly stated (the coke used being about 
40 Ibs.) as follows: Oil, 1s. ; coke, 3d.; labor and purification, 2d. ; 
charge on plant, 1d.—total, Is. 6d. Now. as 25 per cent. of 22-candle 
gas, when mixed with 75 per cent. of the 16-candle gas, gives the re- 
quired 17.5-candle gas, it would therefore cost 1s. 14d., or the enrich- 
ment would have cost 14d. By the Lowe process, an increase of 5.3- 
candle power is guaranteed for the consumption of a gallon of the same 
oil ; so that the cost would be a shade higher—all their factors remain- 
ing the same. With the Van Steenbergh process, both grade of oil and 
consumption of fuel vary from either of these processes. In order to 
obtain 1,000 cubic feet of 22-candle gas, 24 gallons of the lighter grade 
oil would be consumed ; and I am informed that there is now no diffi- 
culty in obtaining in London oil of the right grade, in bulk, at 4d. per 
gallon. This would make the cost as follows: 2} gallons of oil, 10d. ; 
30 lbs. of coke, 2}d. ; labor and purification, 2d. ; charge on plant, 4d. 
—total, 1s. 3d. The enriched coal gas would therefore cost 1s. 03d. per 
1,000 cubic feet ; the extra 14 candle power having been gained at an 
expense of jd. or 4d. per candle. Tabulating these results, we have the 
following figures as the cost of enriching a 16-candle gas up to 17.5-can- 
dle power per 1,000 cubic feet : 


NE Se ae ee 4d. 
By the Maxim-Clark process..... .......... 24°,d 
By the Lowe or Springer water gas..... ... 13d. 
By the Van Steenvergh water gas........... ad. 


In reviewing this important subject, and bringing a wide range of ex- 
perimental work to bear upon it, I have, as far as is possible, divested 
my mind of bias towards any particular process ; and I can honestly 
claim that the fact of the Van Steenbergh process showing such great 
superiority is due to the force of carefully obtained experimental figures, 
corroborated by an experienved and widely known gas chemist, and by 
the Chief Gas Examiner for the City of London. 

In adopting any new method, the mind of the gas manager must, to 
a great extent, be influenced by the circumstances of the times ; and the 
enormous importance of the labor question is a main factor at the pres- 
ent moment. With masters and men living in a strained condition, 
which may atany moment break into open warfare, the adoption of 
such water gas processes would relieve the manager of a burden which 
is growing almost too heavy to be borne. Combining, as such processes 
do, the maximum rate of production with the minimum amount of 
labor they practically solve the labor question. Requiring only one-tenth 
the number of retort-house hands that are at present employed, the car- 
bureted water gas can be used for enrichment until troubles arise, and 
then the gas pure and siple can be used with a hardly perceptible in- 
crease in expense, while the rapidity of make will also give the gas 
manager an important ally in the time of fog, or in case of any other 
unexpected strain on his resources. 

One of the first questions asked by the practical gas maker will be : 
‘* What guarantee can you give that, as soon as we have erected plant, 
and got used to the new process of manufacture, a sudden rise in the 
price of oil will not take place and leave us in a worse plight than we 
were in before?’ The only answer to this is that, as far as it is possible 
to judge anything, this event is not likely to take place in our time. A 
year ago the prospects of the oil trade looked black, as the output of 
American oil was in the hands of a powerful ring, who seemed likely also 
to obtain control of the Russian supplies. Fortunately, this was averted ; 
and, at the present moment, the Russian pipe-lines are flooding the mar- 
ket with an abundant supply, which those best able to judge tell us is 
practically inexhaustible. Prices may therefore be expected to have a 
downward rather than an upward tendency. But even should a huge 
monopoly be created, I think I have found a source of light at home 
which will hold its own against any foreign illuminant in the market. 

For a long time I have felt that in this country we had sources of 
light and power which only needed development, and the discovery of 
the right way to use them, to give an entirely new complexion to the 
question of carbureting ; and now, by the aid of the engineering skill 
and technical knowledge of Mr. W. Staveley, of Baghill, near Ponte- 
fract, I think it is found. At three or four of the Scotch iron works, the 
Furnace Gases Company are paying a yearly rental for the right of col- 
lecting the smoke and gases from the blast furnaces. These are passed 
through several miles of wrought-iron tubing, gradually diminishing in 
size from 6 feet to about 18 inches ; and as the gases cool, there is de- 
posited a considerable yield of oil. At Messrs. Dixon’s in Glasgow, 














which is the smallest of these installations, they pump and collect about 
60,000,000 feet of furnace gas per day, and recover, on an average, 
25,000 gallons of furnace oils per week ; using the residual gases, con- 
sisting chiefly of carbon monoxide, as fuel for distilling and other pur- 
poses, while a considerable yield of sulphate of ammonia is also obtained. 
In the same way a small percentage of the coke ovens are fitted with 
condensing gear, and produce a considerable yield of oil, for which, 
however, there is but a very limited market ; the chief use being for the 
Lucigen light, and other lamps of the same description, and also for 
pickling timber for railway sleepers, etc. The result is that four years 
ago the oil could be obtained in any quantity at 3d. per gallon ; though 
it has since been as high as 24d. a gallon. It is now about 2d. per gal- 
lon, and shows a falling tendency. Make a market for this pro- 
duct, and the supply will be practically unlimited, as every blast fur- 
nace and coke oven in the kingdom will put up plant for the recovery 
of the oil. As, with the limited plant now at work, it would be per- 
fectly easy to obtain 4,900,000 or 5,000,000 gallons per annum, an ex- 
tension of the recovery process would mean a supply sufficiently large 
to meet all demands. 

Many gas managers have from time to time tried if they could not use 
some of their creosote oil for producing gas ; but, on heating it in re- 
torts, etc., they have found that the result has generally been a copious 
deposit of carbon, and a gas which has possessed little or no illumina- 
ting value. Now the furnace and coke oven oils are in composition 
somewhat akin to the creosote oil ; so that, at first sight, it does not seem 
a hopeful field for search after a good carbureter. But the furnace oils 
have several points in which they differ from the coal-tar products. In 
the first place they contain a certain percentageof paraffine oil; and, in 
the next, do not contain much naphthaline, in which the coal tar oil is 
especially rich, and which would be a distinct drawback to their use. 
The furnace oil, as condensed, contains about 30 to 50 per cent. of water; 
and, in any case, this has to be removed by distilling. Mr. Staveiey has 
patented a process by whieh the distillation is continued after the water has 
gone off ; and, by condensing in a fractionating column of special con- 
struction, he is able to remove all the paraffine oil, a considerabie quan- 
tity of cresol, a small quantity of phenol, and about 10 per cent. of pyri- 
dine bases—leaving the remainder of the oil in a better condition, and 
more valuable for pickling timber, its chief use. 

If the mixed oil so obtained, which we may call ‘‘ phenoloid oil,” is 
cracked by itself, no very striking result is obtained ; the 40 per cent. of 
paraffine present cracking in the usual way, yielding a certain amount 
of illuminants. But if the oil is cracked in the presence of carbon, and 
is made to pass over and through a body of carbon heated to a dull red 
heat, it is converted largely into benzene. As this is the most valuable 
of the illuminunts in coal gas, and also the one to which it owes the 
largest proportion of its light-giving power, it is manifestly the right one 
to use in order to enrich it. On cracking the phenoloid oil, the paraffine 
yields ethane, propane, and marsh gas, etc., in the usual way; while 
the phenol interacts with the carbon to form benzene : 

Phenol. Benzene. 
C.H:HO + C = C.H. + CO 
And in the same way the cresol first breaks down to toluene in the pres- 
ence of the carbon ; and this in turn is broken down by the heat to ben- 
zene. A great advantage this oil has is that the flashing-point is 110, 
and so is well above the limit ; this doing away with the dangers and 
troubles inseperable from the storage of light naphthas in bulk. 

In using this oil as an enricher, it must be cracked in the presence of 
carbon ; and it is of the greatest importance that the temperature should 
not be too high, as the benzene is easily broken down to simpler hydro- 
carbons of far lower illuminating value. This fact is very clearly 
brought out by a series of experiments I have made, mm which the phe- 
noloid oil was cracked by passing it through an iron tube packed with 
coke, and heated to various temperatures ; the hydrocarbons being much 
more easily broken up under these conditions than if mixed with diluents 
such as water gas: 


Results obtained on Cracking Phenoloid Oil. 


L: Il. Ill. 
Temperature................ 600° 800° 1,000° 
Volume of gas per gallon. 41.6 c.ft..76.8 c.ft. .121.6 c.ft. 

Composition of the Gas. 

I. II. Ill. 
Hydrogen........... ere 34.0... .36.0....37.0 
MGtAOMA .... 0005. ee ee 
J ess BU....<. Ci...ndae 
MN 2c Watickawe'ssadcotras 16:0... - 20... 
Carbon monoxide........... 13.0....15.0....12.0 
CORFDON GIGEICG «o.oo 0cseceve WO cise, Sian ae 
oS SE eer 2.0.... L0....mil. 
NitrOgen..-.cocrrercpeseere ae eee 
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- These figures show that, if the temperature is allowed to reach a 
cherry red, complete decomposition of the illuminating hydrocarbons is 
taking place, and a gas of practically no illuminating value results. The 
power of regulating the temperature and the body of carbon as a crack- 
ing medium in the Van Steenbergh water gas plant especially fits it for 
using this oil, and removes the objections which could have been urged 
against the lighter naphthas. The oil is not at present in the market ; 
but, given a demand, it can be produced, in four months at the latest, in 
very large quantities, as the apparatus is easy and cheap to erect, and 
the crude material can be plentifully obtained. Those gas managers 
who distil their own tar could also, in the same way, use their own creo- 
sote oil, by adopting a process which has been devised by Mr. Staveley, 
and which entirely does away with the troubles that would otherwise 
arise from the amount of naphthaline present. 

If this oil becomes, as I think it will, an important factor in the illu- 
mination of the future, it will mark as important an era in the history 
of our industries as any which the century has seen ; for, by using it, 
you are giving smoke a commercial value, and this will do what the So- 
ciety of Arts and the County Council have failed in—that is, give us an 
improved atmosphere. The smoke of London contains large quantities of 
these oils ; and they, by coating the drops of mist on which they con- 
dense, give to tle fog that haunts our streets that peculiar richness 
which is so irritating and injurious to the system, and further, by pre- 
venting the water from being again easily taken up by the air, prolongs 
the duration of the fog. If I were lecturinz on an imaginary ‘‘Hygeia,”’ 
I should say : Make this oil a marketable commodity ; and another 20 
years will see London without a chimney. Underground shafts will 
run alongside the sewers ; and into these shafts, by means of a down- 
draught, all the products of combustion from our fires will be sucked 
by local pumping stalions. The oil condensing in the tubes, will serve 
in turn to illuminate our streets, instead of performing its former func- 
tion of turning day into night and ruining our health. , But, unfortuna- 
tely, I fear that such dreams would have a rude awalening when sub- 
jected to the test of practical possibility. 





Electrical Units of the Present and Future. 





Rate ae 
|An address by Prof. Francis B. Crocker, of Columbia College, before 
the New York Electric Club. |] 

The subject of my lecture is unfortunately, but necessarily, a dry and 
somewhat difficult one. My only excuse for presenting it to you is the 
fact that it is certainly a matter of fundamental importance, and also that 
it is one about which most electrical men are, to say the least, not per- 
fectly and clearly informed. It is a matter which usually one has no op- 
portunity to learn. When most of the men in the electrical profession 
obtained their education they picked it up, so to speak, as there were no 
regular courses of electrical instruction. In picking up information it is 
very hard to get, and one is apt to postpone it. No time comes for sitting 
down and finding cut how the electrical units were derived, what they 
mean and how they are related to each other, etc., etc. 

The complicated and unattractive condition of the subject of electric 
units is partly due to the fact that it is a growth, and partly due tothe fact 
that itis naturally and inherently a heavy subject. If to-day a system of 
units were to be devised it would probably not be the present one. But 
the best system that could be devised would be difficult and complicated. 

The matter of electrical units and electrical measurements is precisely 
similar to all other measurements. What is true of electrical measure- 
ments is true of others: in fact, electrical measurements are derived di- 
rectly from ordinary measurements. If we go back historically to the 
origin of the subject we find that in ancient times men did not require ex- 
act measurements. Numerous facts were presented to the view then as 
now, but men weresatisfied with rough ideas. For example, even at the 
present time we know a physical fact just as well whether we measure it 
or not. I know the existence of tlhe Hudson river or the Capitol at 
Washington just as well whether I measure it or not. I think that isa 
point that is not generally realized—the fact that we may perfectly and 
clearly know a thing without measuring it, although physicists are apt 
to think that unless we measure it we know nothing about it. But as 
soon as we come to definite work, either in science or commerce, meas- 
urement is everything, and the mere existence of a thing is of little con- 
sequence compared with its value. For example, in the case of a steam 
engine the whole question is whether it is 1 or 20 or 1,000-horse power. 
Its mere existence is not important, and no one would buy a steam engine, 
or think of considering a steam engine, except in the most careless way, 
without knowing its power. It depends on circumstances whether we 
need measure a thing or not. 

To measure quantities of any kind some unit is needed, In the crude, 











ancient days that I referred to, the roughest kind of units were sufficient. 
The length of the king’s foot, of a barleycorn, or the side of some temple, 
or a stone in a pyramid, or something of that sort, was quite good 
enough fora unit. In fact, nothing better was needed. But as soon as 
the exact sciences developed astronomy, mechanics and other branches of 
science, and when commerce became more important and definite, the 
necessity for some more exact unit arose. The rough units I refer to are 
not only rough but they are arbitrary. They might just as well select 
some other king’s foot or some other stone in the pyramid, instead 
of the particular one selected. The more exact requirements of advanced 
work at first only required definite standards. Therefore the standard 
yard and the standard quart were adopted, but they were arbitrary. Sose 
person decided what they should be and they were carefully made and 
deposited in the national archives, and exact copies of those were made 
and sent around to various points, and they became in some cases the 
legal standards. 

Standards can be adopted by custom or by law. Someof the standards 
in common use are legalized and some are not. One or more of our most 
common standards have not been legalized. 

So far they had merely arbitrary units. The quart bore no relation to 
the yard ; the yard bore no relation to the second, and neither of the 
three bore any simple relation to any other unit. That is to say, the frac- 
tion representing the relations between the two would have several deci- 
mal places. But nevertheless each was definite in itself. The standard 
yard was a definite lenght of metal and carefully preserved. Therefore 
it was as exact as any unit can possibly be, but it had the disadvantage 
of having no simple relation to any other unit ; and when we pass from 
yards to quarts and from quarts to pounds, etc., we have no convenient 
way of translating the quantities. We are obliged to use very awkward 
figures. What is needed is an absolute sysiem in which the units bear 
exact and easily remembered relations to each other. That is the essence 
of what is called the absolute system. But it happens that an absolute 
unit is a very hard thing to obtain. It is impossible to look about and 
find a standard length that is derived from any source that is unquestion- 
able. It is a matter of judgement and choice, and nothing seems to be 
very satisfactory for the purpose. 

The waves of light would be one of the most definite, and one of the 
most ideal, sources of a system of units. Each particular point of the 
spectrum has a definite wave length, and it also hasa definite wave rate. 
That would give us a unit of length and a unit of time, and from one 
single phenomenon we could get two units. But when the absolute sys- 
tem was established, wave length and wave rate were not understood ; 
and if you will consider the thing for a moment, you will see that it is 
almost impossible to think of any absolute unit-—anything that will be 
as true in Asia as it is in America, and also as true a thousand years 
hence as it is to-day. That is what an absolute system requires. They 
simply selected the best absolute unit they could get, and they were 
forced to take a unit based on the size of the earth. But this is nota 
good unit on account of the difficulty of measuring the earth. It is so 
large that it is extremely difficult to measure it. The first question in 
this system of absolute units is, What units have we got to determine? 
This is largely choice, and it so happens that if we fix a few units we fix 
all the others. The others can easily be derived. The three facts in 
nature which are supposed to be absolute, and that philosophers look 
upon as the three fundamental conditions of existence and thought, are 
time, space and matter. These three facts are supposed to be funda- 
mental, and everything else is a combination of them. This may be true 
or it may not be true; but so far as matter is concerned it is a question 
whether there issucha thing atall. Itisimpossible to know of it directly. 
We only know of matter throughforce. For instance, when we take a 
brick—one of the most tangible things one can think of—the reason we 
know that it contains matter, or think that we know that it contains it, is 
that it is rigid, which is entirely due tothe force of cohesion of its'particles. 
One can quibble about this forever, as with most other metaphysical 
questions, and it really does not make much difference either way. The 
existence of matter may be somewhat questionable, but, of course, there 
is something there that we can call matter, and we know there is time 
and we know there is space. 

Therefore, time, space and matter were selected as the fundamental 
quantities, and it was necessary to find a unit for each. 

Taking space, or length, which amounts to the same thing, as the first, 
they began by measuring the circumference of the earth, or, rather, a 
quarter of it—the earth’s quadrant—which is the distance from the pole 
to the equator. Of course, the actual distance from the pole to the equa- 
tor was not measured ; they measured one degree of it and calculated 
from that. These measurements were carried on with the utmost care. 
It took months and monthsof the most careful work to make them. The 
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metal bars were laid on the ground perfectly horizontally. The tem- 
perature had wo be carefully taken. The bars had to be exactly in con- 
tact, that is, just touching each other—not enough pressure to produce 
any strain. It would probably take days to travel a few hundred feet, 
and to travel 60 miles and make an exact measurement of that sort, and 
expect to come out within a few inches, would require exceedingly care: 
ful and protracted work. Unfortunately, an error was made that would 
not be of consequence in anything else, but in the case of a foundation 
of asystem of units it amounts to something—about one hundredth of 
one per cent. Nevertheless, from that measurement the unit was de- 
termined. But the question arose what fraction of the earth’s quadrant 
t> take as the unit. Of course, it must be a round number. A ten-mil- 
lionth happens to be about equal toa yard. A one hundred-millionth 
would be too small—about 4 inches. One is a little too small, and the 
other is too large to be a convenient unit o’ length. The foot, which is 
a very convenient unit of length, is between the two, but unfortunately 
the earth didn’t lend itself to this system of units. They chose the larger 
one, and made the meter the standard of length. The meter is simply 
one ten-millonth of the earth’s quadrant, as measured by the French au 
thorities. They made exact copies of it and deposited it in Paris, which | 
is the center in regard to metric matters, and the various national | 
governments are supplied with exact copies of the standard. An exact 
copy was sent to the United States not much more than a year ago. It 
was opened by the President of the United States in the presence of the 
officers of the Government, and was a matter of considerable import- 
ance. 

Having the meter, the question was to get a unit of weight. The unit 
of weight may easily be gotten by cubing—that is, making a volume 
from the unit of length and filling it with water. But a cubic meter of 
water would, of course, be too large for a unit of weight, as it weighs 
about a ton, so a fraction of it was taken. Here again a choice was n«ces- 
sary. A cubic centimeter of water was selected and called the gramme 
I think that was a great mistake, because a centimeter is a very smal] 
thing and has tendered to bring the whole system of absolute units into 
disrepute. It seems so small that it is not worth considering. I think 
if they had taken the decimeter, the tenth of the meter, as the unit of 
length and the cubic decimeter of water as the unit of weight we should 
have very much better and more harmonious units. A meter is too 
large and a gramme too small. The unit of time has already been se- 
lected. The second is simply the ordinary second that is used in calcu- 
lating time all over the world and is also a very small unit. Thus we ob 
tain the three primordial standards of length, mass, and time, and since, 
for scientific purposes, the centimeter is taken instead of the meter, we 
have the centimeter, gramme, and second as the three fundamental 
units upon which is based the C. G. S. system of units. Theoretically, 
and probably practically, all units of every kind, present and future, 
can be derived from these three simple fundamental units, which we can 
all understand and know just how they were obtained and what their 
values are. The mechanical] units are very easily derived from the fun- 
damental units. To obtain velocity we divide length by time, that is to 
say, wé do the same as in any other case when we say so many miles 
per hour, so many feet per second, etc. Acceleration, of course, is the 
increase of velocity. That is to say, it is distance divided by time, 
which is velocity, and that divided by time again, because if we increase 
the velocity, in a certain time, that is acceleration. Force is giving ac- 
celeration to a mass, which is the Newtonian principle of measuring 
force. Work is simply force multiplied by distance, which again is well 
known. To take one pound and lift it two feet requires two foot pounds, 
and soon. The electrical units are almost as easily derived, but the ques- 
tion is what to start with. 

There are two fundamental laws of electricity. One is Coulomb's law, 
which applies to static electricity, and states that a certain charge of 
electricity attracts or repels another certain charge with a force directly 
proportional to the product of the quantities and inversely proportional 
to the square of the distance. In former times static electricity was very 
important. The old books were full of dolls with hair standing on end, 
pith-balls, etc. It happens now that static electricity does not amount 
tomuch. There is no force in it. A spark passes and that is the end of 
it. Weneed something more constant than that. So when electricity 
is to be used it should be in the form of current which lasts. The funda- 
mental law of the electric current is that of Ampere, which states that a 
current affects a magnet in proportion to the strengths of the magnet 
and of the current, the length of the wire, and mversely proportionally 





to the square of its distance from the magnet. As we can measure the 
length of the wire and the square of the distance, hence we can get the | 
strength of the current. But this involves having magnetic units. Here | 
are two bar magnets supposed to be exactly alike. If I bring the north 


poles together they repel each other: and if the magnets were delicately 
suspended on silk fibers and brought within a unit’s distance and there- 
pulsion between them accurately measured by the torsion of the fiber or 
by balancing them against some other known force—a delicate spring 
—then I would find how many units of pole strength the magnet had. 
To get a unit magnetic field from this we say that a unit pole placed at 
aunit’s distance produces a unit’s strength of field. The field is the 
thing important in dynamo machines and many other practical cases. 

To get a line of force, which, by the way, is the unit that is most used 
in practice, we produce unit field and take a unit’s area of it, which is 
called line of foree. It is to a certain extent arbitrary, but it is definite, 
nevertheless, and thatis the line of force that we use so much. We read 
of it in text books, and even in the daily papers. 

To return to measuring the current. We take a unit pole and when 
it has a unit of force exerted on it by unit length of a current at a unit’s 
distance and a unit length then it is a unit current. Thus we pass from 
the quadrant of the earth tothe unit of the current by several simple steps, 
each one of which is easy to understand and each one of which is per- 
fectly logical and follows directly from the previous one. 

From current, which is, in my opinion, the fundamental unit of use 
ful electricity, we obtain quantity of electricity. Quantity of electricity 
is simply the amount of electricity that flows in a unit current for a unit 
time. Now, electromotive force is about the most troublesome one of 
these units. It means the tendency for electricity to produce a current 
and do work. Therefore, electromotive force multiplied by quantity of 
electricity would give you the work. If I havea certain electromotive 
force and one unit of quantity I will have a certain work that will 
measured by the electromctive force. It is exactly like steam. I can 
have 100 pounds pressure of steam and one cubic foot of steam, I will 
have a certain amount of work. If I have 2 cubic feet of steam at the 
same pressure I will get twice the work. Conversely, if I have 50 
pounds pressure and 2 cubic feet, I will have the same amount of work, 
practically—a little less in the case of steam—as if I had 100 pounds 
pressure and 1 cubic foot. In other words, the product of the pressure 
or electromotive force by the quantity is the work. Therefore, to get 
the electromotive, divide the work by the quantity. 

Ohm's law gives the resistance as equal to the electromotive force di- 
vided by the current, these last two being known. From here on the 
derivation of the rest of the units isa mereclerical matter. For example, 
taking capacity as the next unit, we find it equal to quantity divided by 
potential, that is, the unit of capacity will hold a unit quantity at a unit 
potential. Work, as I have already explained above, is equal to poten- 
tial times quantity. Power is rate of work. Therefore, potential mul- 
tiplied by current, quantity per second, is power. 


(To be continued.) 





Amount of Natural Gas Used in Iron, Glass and Brick Manu- 
facture. 
—_ 

Prof. Edward Orton, in the last volume published respecting the 
workings of the Geological Survey of Ohio, gives the results of meas- 
urements made to ascertain the amount of natural gas used in iron and 
other manufactures. Prof. Jrton takes the ground that natural gas is 
a form of fuel too valuable and of which the supply is too short lived at 
the best to be allowed to be used in the coarser manufacture, such as 
iron and brick making. 

In measurements made in the Briggs works, Findlay, comprising a 
tool works. a 20-inch mill, a10-inch mill, and a chain works, the results 
given below were found. Thereare 16 puddling furnaces in connection 
with the 20-inch mill, also one heating furnace and a battery of boilers. 
At one test 14 furnaces were found running; at another test but 10. At 
the first test 216,300 feet were being used each hour. At the second test 
168.000 feet were being used each hour. Counting 20 hours as the av- 
erage daily duty of the mill, and the last named rate as certainly within 
the average rate of consumption, this branch of the works is seen to be 
using at léast 3,360,000 cubic feet of gas per day. The remainder of the 
work, as determined by a single measurement, will add to this consump- 
tion 599,200 feet for 10 hours’ duty, making the total consumption at the 
lowest figure that can be accepted, 3,960,0°0 cubic feet per day. The 
average will undoubtedly be more likely to exceed 4,000,000 feet than to 
fall below this figure. For this amount of fuel the Company has paid 
the city something like $200 per annum. 

The consumption of the Wetherell mill was found to be, by a single 
series of measurements, about 962,500 feet per day. 

Other published results of Prof. Orton’s measurements to determine 
the volume of gas used in glass manufacture have been given, but in 
this connection a brief recapitulation of the figures will not be out of 
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place. The results of measurements at five different window and bottle 
glass works were as follows : 
1.—58,800 cubic feet per pot, 24 hours. 
2.—60,000 
3.—61,200 - 
4.—61,360 ‘ 
5.—60,270 “ ns (Bottle works. ) 
The figures given in No. 4 show the average of a 30 days’ run of a 10 
pot window glass factory. The number of pots in the list of glass fur- 
naces gauged ranged from 8 to 18 ; thesupply pipes varied in size, being 
respectively four, five and six inches in diameter, and the pressure in 
the lines ranged from 16 t» 60 ounces, yet the remarkably close agree- 
ment of the measurements was obtained. It may be counted as estab- 
lished that a window glass pot will consume 60,000 cubic feet of gas in 
24 hours. 
In flint glass manufacture the following results were found, the tests 
being made on factories in which the number of pots ranged from 8 
to 45: 
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The disparity noticed in the above results may be explained by the 
act that some works were being run to their full capacity while others 
were not. Two separate measures given for each of two factories were 
made on different days or on different parts of the same day. 

The highest rates charged by the municipal gas plants of Ohio is $20 
per pot per annum. 

The measurements made at some of the brick yards indicate the 
amount of gas used to burn athousand brick is about 7,500 cubic feet, 
independent of the amount used 'or power in preparing the material. 
The rates have been as follows: For brick burned in open kilns, 25 
cents per 1,000, and for brick burned in closed kilns, 20 cents per 1,000. 
At Fostoria the rate is 15 ceuts per 1,000. At Tiffin the rates have been 
50 cents per 1,000. The charge for seven drain tile kilns at Tiffin is 
$50 per month. It is estimated that the consumption of gas in brick 
making alone at Tiffin is not less than 1,000,000 feet per day during the 
busy season. 








Gas Lighting in Suburban Districts. 
te 

‘**Lux,” in the Gas World, says that the matter of the lighting by gas 
of many of our suburban residences and villas is one that has received 
but scant attention from, and is, in fact, but little understood by, the 
majority of our gas managers, even up to the present time. The reason 
for this may probably be the almost universal practice of housing the 
manager either within the precincts of or in close proximity to his 
works. A personal experience of the difficulties and annuyances attend- 
aot upon the use of coal gas in the outskirts of his district, and to which 
reference will be made further on, is thus denied to him. 

It is, however, our privilege to act in an official capacity for one gas 
undertaking, and to receive—as an ordinary consumer—a supply to our 
private residence, some miles away, from another undertaking quite in- 
dependent of our own. Whilst the narration of the following facts will 
be news to some, to not a few it may prove somewhat stale reading ; 
yet, by once more bringing to the front a whole series of circumstances 
that are prejudicially affecting—and even to a vital extent—the pros- 
pects of many gas undertakings, that narration should be a stimulus to 
further and determined action in a direction hitherto but little opened 
up. 

It is generally known that in suburban districts it often happens that 
the purchaser of ‘eligible building sites”—generally some speculative 
builder—becomes himself the architect, contractor, and landlord all in 
one of the buildings when erected. The latter function is, however, 
transferred as speedily as possible to such tenants as may, by his plaus- 
ible representations, be (in more senses than one) ‘‘ taken in.” 

With respect to the quality of work and materials put into the erec- 
tion of this class of property we are not here concerned, except as re- 
gurds the provision that may be made for the use of coal gas therein, 
when duly completed and tenanted. In the new houses now being 
built such « provision is very often made; the supply pipes being ‘‘car- 


cassed” in—that is, put in whilst the house is in course of erection ; and 
maybe some showy pendants, brackets, etc., are fitted up to add an at- 
tractive appearance prior to letting. If sufficient care be bestowed in 
the arrangement of the pipes, and in putting them together, the plan of 
thus providing for them in the contract is good. As a matter of fact, 
however, such is not the case—the work as a rule being done most in- 
differently. But the landlord, having found a tenant, cunningly throws 
off any resvonsibility in this respect by informing him that ‘‘ the gasfit- 
tings being in, he can have the use of them without any extra charge 
for hire, but he must himself keep them in repair.” In short, having 
assisted him in satisfactorily letting the house, they have served his pur- 
pose, and he now throws the burden of keeping (aye, and putting them) 
in repair upon the tenant. Unhappy man! Who shall picture the 
miseries in store for him ! 

Let us endeavor to describe the state of affairs in a house we have per- 
sonally examined—an 8 room one. In this case the pipes had been 
‘*carcassed,”’ as already described. The rising main from the basement 
is a half-inch wrought iron pipe. This supplies a { inch iron pipe run- 
ning from front to back of house, and from whici branch off }-inch 
tubes (also wrought iron) to supply the various brackets and chandeliers. 
As far as can be ascertained there is not a single connection in the whole 
system of pipes. Hence any alteration that may be desired is a!most an 
impossibility ; nor is it an easy matter to remedy the many defects that 
are already present. Numerous leakages are eloquent of scamped 
work, and at one point some obstruction in the { inch pipe already re- 
ferred to almost stops the passage of gas to the back rooms, all of which 





are inadequately supplied. The result is that in these rooms oil lamps 
|supply the deficiency. Again, the positions selected for the various 
| brackets are indicative of an utter disregard of the uses for which they 
|are designed, or of any special advantages that might be gained by the 
| exercise of a little care or reflection upon the matter. For instance, in 
the kitchen a bracket is provided which is fixed over the mantelpiece (a 
|high one) and about 14 inches or less from the ceiling. To use this 
bracket would certainly be to court a disastrous fire. Itis not used ; an 
| oil lamp has been brought into requisition instead. The hall, 6 feet wide, 
| 15 feet long, or 24 feet long including the stairway fronting the street 
| door, was provided with a cheap form of lamp, leaking badly at every 
| joint, that would not sufficiently light a room 8 feet square. The illu- 
| mination of the stairway may be more easily imagined than described. 
This lamp has, however, been replaced, at the tenant's expense, by one 
better adapted to the requirements of the case. The upper return stair- 
way is totally unprovided with any light whatever, save what may find 
its way from the upper rooms. Here, therefore, is a constant source of 
serious danger to all the occupants of the house. 

| The fi.tings provided are well worthy to accompany the general sys- 
tem of supply pipes as just described. Cheap and nasty, like the peddler's 
razors, they are made to sell; and the party who attempts to use them 
soon finds that a bad bargain has been made by someone. Spoilt draw- 
ing room furniture and carpets tell of leaky water slides in chandeliers; 
the brackets, with very little gasway, leak at taps and swivel joints, and 
the whole are fitted with 24-inch galleries for the old-fashioned globes 
with narrow openings that doubtless are the origin of the search of our 
comic friend, ‘‘ Mr. Punch,” with lighted caudles, for the 17-candle gas 
supposed to be supplied by the local gas company. 

The difficulties of making any satisfactory alterations to the existing 
arrangements have already been pointed out, and if any extensions be 
required for any purpose whatever they can only be obtained by a sepa- 
rate supply direct from the meter. As a matter of fact, this has been 
done. Being desirous of using gas fires about the house, the tenant has 
run a separate system of pipes to the various rooms, and is now consid- 
ering the advisability of obtaining his illuminating supplics from the 
same independent source. Ilerein, however, lies a considerable expense 
that the tenant naturally would never have anticipated wken making 
his bargain with the landlord, and which only a lengthened experience 
of the many advantages derived from the use of gas fuel would induce 
him to incur. By the bulk of the public—and even the gas consuming 
public—who have as yet to be educated upon these advantages, the idea 
of spending so much money upon the landlord’s property would not for 
one moment be entertained. 

With regard, too, to residences erected under the superintendence of 
competent architects and by good contractors, this department of work 
is often sadly neglected. The gasfittings section of the contract is often 
sublet to some small fitter whose tender may be the lowest, and who, not 
biased by any specification worthy the name, simply runs in the pipes as 
he thinks he will ; the size of pipes, fall, ete., the positions of brackets, 
and other details, being decided by the circumstances of the time, irre- 





spective alike of any laws governing the flow of gas through pipes and 
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other important conditions of supply, or of the convenience to the pros- 
pective tenant-when duly bringing into everyday use the various appli- 
ances provided. In other cases the matter isoverlooked altogether until 
the last moment, wheu the pipes are hurriedly laid in as best they may 
be, and the general result is, if possible, worse than as already de- 
scribed, 

Such, then, is a state of affairs that constitutes a matter of vast im- 
portance to the management of gas undertakings. More particularly is 
this so where the districts supplied embrace the vast areas of cheaply put 
up suburban residences that are now fringing, in all directions, the out- 
skirts of our large towns. 

Gas consumers are now more than ever leaving the heart of the busy 
town for the purer air of the suburbs, and, finding the difficulties attend- 
ant upon the procuring of a satisfactory gas supply somewhat as already 
indicated, they promptly decide to put up in the future with the less con- 
venient oil Jamps, and thus save themselves both trouble and monetary 
loss. But surely it is to the interest of gas undertakings to bestir them- 
selves with a view to the remedying of these evils, and to the securing 
of an enormous number of consumers who are now, to our certain 
knowledge, burning oil simply to save themselves trouble and expense 
that ‘‘ should be borne by the landlord.” 

Our suggestion—and a well-worn one it is, we believe—is that by the 
offer of gratuitous advice on all matters relative to gas supply and con- 
sumption, and also the provision of skilled workmen for very moderate 
charges, the gas managers should endeavor t» get the fitting up with gas 
pipes of all new property either entirely in their own hands or else un- 
der the supervision of men who, by practical experience, are thoroughly 
competent to successfully deal with the matter. This latter suggestion 
can be carried out by either of two methods. First, the formation of a 
gasfittings company whose officers shall be men who, by careful study, 
have made themselves thorough masters of every phase of gas consump- 
tion, and whose management may largely be drawn from the directors 
and managers of the local and neighboring gas undertakings. Second- 
ly, the authorization by the gas works management of certain local gas- 
fitting firms who, by skilled and careful execution of their contracts, 
have earned for themselves a reputation for first-class and thoroughly 
reliable work. By being thus styled, ‘‘ authorized by the gas company” 
or ‘‘ gas committee,” as the case may be, they are at once placed on a 
footing considerably in advance of their trade competitors less noted for 
good work, and the gas works and the gas consumer alike are benefited. 

That, either by these suggested methods or by other means, the various 
gas managers of the country should make some determined effort to 
grapple with this huge stumbling block to their proper and due exter- 
sion and prosperity, we are now assured. The field is a very promising 
one, and we trust that ere long the subject will receive the full attention 
and thorough threshing out that its importance calls for. 








The Artifical Production of Indigo. 
_ 

An interesting communication upon the artifical production of indigo 
comes from Mr. Ivan Levinstein. In reference to Prof. Heumann’s 
method, the writer states he has made experiments with the object of 
testing the practicability of this process, and he has come to the con- 
clusion that the conditions and the modus operandi will have to be ma- 
terially changed from those specified by Heumann before it will become 
practically useful. There is no difficulty whatever in carrying out this 
beautiful discovery, but the yields are poor in consequence of the great 
destruction of material before the glycerine is converted into indigo. 
Notwithstanding this fact, the fate of the indigo planter is still in the 
balance, and the danger which is ahead of him does not rest so much 
with the synthetical production of indigo, but must be looked for in the 
improvements in the production of blue coal tar colors, which are con- 
stantly being brought out. We already possess more than one coal tar 
color which has to some extent taken the place of indigo, and there is 
not the slightest doubt that before long chemists will be successful in 
further improving the processes of manufacturing these blue coloring 
matters, which may not only possess the valuable dyeing properties of 
indigo, but may even surpass the latter. 

This question of artificial indigo brings again clearly before the world 
the need for paying greater attention to the development of the coal tar 
industry for we must not only consider the production of indigo, which 
represents an annual value of $20,000,000, or the constantly extending 
production of artificial dyes, representing a still larger amount ; but the 
fact that any day may bring us new surprises in the artificial production 
of substances hitherto only available through the chemistry of nature. 
We already know a number of artificial products possessing valuable 
medicinal properties, such as antipyrine, antifibrine, phenaceline, sulfo- 








nal, salo-sacharine, etc. ; and even recently a compound has been dis- 
covered which possesses tonic properties more powerful than those of 
any medicine hitherto known. Nor is it by any means impossible that 
before long some of the more important fcodstuffs may be artificially 
produced. Now, all these valuable products have so far been obtained 
from coal tar, but none of them have been discovered by English or 
American chemists. Mr. Levinstein has pointed cut, on more than one 
occasion the reason to which he attributes the comparatively slow ad- 
vance which we have made in the development of this industry. It is 
true, he thinks, that the British Chamber of Commerce has at last taken 
in hand the question of patent laws, with the intention of appealing to 
he English Legislature to bring their laws in some measure into con- 
formity with those in force in other countries ; but the question of techni- 
cal education of the very highest character, to which he has also over 
and over again called attention, appears to be still as dormant as ever. 
For more than 3 years we have been hearing of the erection in London 
of a new technical school, thoroughly adapted for the purpose, and 
equipped.as well as those splendid educational institutions on the Con- 
tinent which in no small degree have assisted them in attaining their 
present prominent position, not only m the chemical industries but in 
many others. Mr. Levinstein asks what has so far been the result of all 
the after dinner speeches to which the English have been treated and the 
agitation which has been undertaken for the accomplishment of such a 
desirable object ? They seem to day to be as far off as ever ; and, even 
if they should at last make their minds up, it will still take a long time 
before such a school can be finished. Why should not Americans stud+ 
this question more closely ? 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
akan 

From the reports submitted to the stockholders of the Citizens Gas 
Light Company, of Vincennes, Ind., at their annual meeting held about 
a fortnight ago, it is established that the Company sent out more gas in 
the year 1890 than in any other twelvemonth of its existence. This, too, 
in face of the fact that the Company and the city were at odds over the 
street lighting ; or, the city having refused to adhere to its contract, the 
Company refused to carry on the lighting. At the annual election the 
retiring Board of Directors was returned, and they organized by ap- 
pointing the officers who served in 1890. General Manager Ramsdell 
seems to be as near the front as ever, and he is likely to remain there 
permanently 


THE Oak Harbor (O.) Ges Company has been incorporated. It is 
capitalized in $50,000. Oak Harbor is in Ottawa county, O., at a point 
on the Portage river, 24 miles east by south of Toledo. It is also on the 
Lake Shore and Michigan Southern Railroad. It holds a number of 
wood-working manufactories, and possesses a population not far from 
5,500. 


THE authorities at Wakefield, Mass., recently called a public meeting 
of the voters for the purpose of holding a hearing on the matter of light- 
ing the streets by means of arc lamps. The opesing portion of the 
hearing was largely taken up in discussing the terms of a contract sub- 
mitted by the Citizens Gas Company. Colonel Woodward, for the Com. 
pany, said the latter would agree to furnish and maintain any desired 
number of 1,200 candle power ares, burned until midnight, on-a moon- 
table schedule, at the rate of $80 each per annum ; or, if preferred, in- 
candescent lamps, of 25-candle power, would be maintained at the rate 
of $18 each per year, the hours of burning to be the same as those pro- 
posed for the arc lamps. Some of the voters thought that the town 
could install and operate an electric plant on municipal account, with 
the result that the lights could be maintained at a much less cost than 
that outlined in the Gas Company’s proposition. The discussion termi- 
nated in the appointment of a committee of six, who were instructed to 
consider the merits of the Company’s proposition and to investigate the 
likelihood of the authorities performing the public lighting at a cheaper 
rate. The committee is instructed to report at the annual town meeting, 
which is called for the 18th of March. 


In the article on ‘‘Gus Matters at Hamilton, O.,” by Mr. Jas. R. 
Smedberg, which appeared in our last issue, a slight mistake was made 
in respect to the compensation of the Board of Trustees. Correctly 
stated, their compensation was arranged for, in the enabling act, in the 
following terms: At the rate of $500 each per annum, until the comple- 
tion of the gas works; then the salary to be $100 per annum, thereafter. 


A FIRE that occurred a fortnight or so ago in the 6-story building at 
32 and 34 Hawley street, Boston, Mass., is noteworthy in that the labor- 
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atory and office of the State Gas Inspector, Col. C. W. Hinman, are 
located there. From the effects of fire and water, the Inspector's 
once cosey quarters were rudely transformed. The authorities endeav- 
ored to trace the fire to spontaneous combustion in some chemicals in the 
Inspector’s rooms, but it was finally determined that the real offender 
was a much more prosaic one—an ash barrel holding a charge of hot 
cinders. 


IN another issue we noted the institution of a suit for damages, 
brought by Elizabeth McArdle against the Penn Electric Light Compa- 
ny. of Philadelphia, who sued for $10,000 on account of the death of her 
husband, who was killed in an explosion that occurred on the premises, 
908 Sansom street, in 1887. McArdle and 7 others were killed in that 
explosion. The Penn Company had leased its right of way to the Edi- 
son Company, and it was at the time the latter was putting in its con- 
duits that the explosion with its attendant fatalities occurred. The Penn 
Company in defending the suit put in the plea that it had leased its right 
to the Edison Company, that it did not employ McArdle, and that it nei- 
ther leased nor owned the building in which the explosion occurred. 
The Court ruled that it was responsible for the laches of its lessee, and 
the jury award plaintiff the sum of $4,300. 


Last November the works of the Port Deposit (Md.) Electric Light 
Company were destroyed by fire, and as the city was lighted therefrom 
thetown wasleftin darkness. Asthe proprietors of the Company asserted 
they would at once rebuild, the authorities and residents groped their 
way in darkness until January Ist. On that date no sign of rebuilding 
having been manifested the aushorities entered into a contract with the 
Pennsylvania Globe Gas Light Company, under which the latter will 
maintain a certain number of naphtha lamps. The real reason for the 
delay in rebuilding at Port Deposit is that the electric plant there was 
operated at a loss from the outset. 





A CORRESPONDENT at Wheeling, West Va., writing under date of the 
10th inst, forwards the following: *‘ Notwithstanding we are in the 
midst of a city campaign, members of Council and citizens have not 
ceased to take a lively interest in the proposed electric light plant, and 
every day there is more or less discussion about it. The general senti- 
ment is in favor of the present Council, whose members are supposed to 
be familiar with the situation, taking definite action in respect to ad- 
vancing the project. At the time of writing the most favored suggestion 
is to cause the Committee on Lights and the Board of Gas Trustees to 
act as a Commission to have charge of the matter and to carry it to 
completion. I believe that this will be determined on, and that Wheel- 
ing will have a municipal) electric lighting plant in operation before 
June 30 next. In the meantime I would like to call attention toa 
rather piratical suggestion which the electric enthusiasts are making 
without any reserve. It seems that the cash balance to profit, carried 
over from the working of the gas works last year, amounts to $12,000, 
and those who favor the electric annex say that that mone~ will go well 
on towards paying for the electric plant. In other words, they would 
take the gas consumer's money in order to further their more easy ac- 
quirement of anelectric light supply. Why not issue bonds for the money 
required forthe electric light installation, thus obliging the gas consumer 
to pay only his proper share of a tax the result of which will benefit 
others more than it will him? Ifthe gas works are making too much 
money or too great a profit, give the consumer the benefit in the shape 
of a reduction in the selling rates.—A. R.” 





THE output of the Lewiston (Me.) Gas Light Company, in the year 
just closed, amounted in round numbers to 17,000,000 cubic feet. Five 
years ago the ‘‘ approximate annual output” was returned at 10,000,000 
cubic feet. 


From careful estimates the net all-round gain in the output of gas by 
all the companies of this city for the past year amounted to 9.5 per cent. 
This looks as if gas would live out the century, at any rate. 





AT the annual meeting of the Citizens Gas Light Company, Newark, 
N. J., thefollowing Directors were chosen : Messss. Andrew A. Smalley, 
Stephen H. Condict, Henry C. Kelsey, Charles A. Lighthope, John L 
Blake, E. Luther Joy, Henry Powles, Geo. A. Halsey and Wm. Clark. 
At the organization meeting the Directors appointed the following offi- 
cers: President, A. A. Smalley; Vice-President, 8S. H. Condict ; Secre- 
tary, C. L. Nelson; Treasurer, R. B. Hathorn. 


ATTENTION is called to the advertisement of the Camden (N. J.) Gas 
Light Company, in which Treasurer Watson asks for proposals for all 
the tar (amounting to about 1,500 bbls,, of 45 gallons each) produced on 








the works, for a term of 3 or 5 years. 
March 2. ‘ _ 


Mr. DIALL, of the Terre Haute (Ind.) Gas Light Company, has a 
lively rate war on hand just now, all brought about by the efforts of the 
so-called fuel gas company to capture a portion of the business—or to 
compel a settlement / The old Company is selling gas at 35 cents per 
1,000 cubic feet. 


The competition is to close on 


THE public lighting system of Quincy (Mass.) comprises 88 are and 91 
incandescent electric lights, 68 gas lamps, and 147 oil lamps. 


F. C. Beacu is the one most actively interested in the project of 
establishing a Gas and Electric Lighting Company at Stratford, Conn. 


AT the annual meeting of the Newton (N. J.) Gas Light Company 
the regular semi-annual dividend was declared, and it was further de- 
termined to make a concession in selling rates—the figures represent 
virtually an all round reduction of 25 cents per 1,000 cubic feet—to take 
effect on gas consumed from Jan. 1. The new schedule is: 


Monthly Consumption Rate per 1,000. 


3,000 cubic feet and under.......... $2.25 
Over 8,000 cubic feet... . ic ccccccccens 2.00 


The proprietors hope to extend their main system this spring. 








AT the annual meeting of the Omaha (Neb.) Gas and Manufacturing 
Company the following officers were chosen: President, Frank Mur- 
phy ; Secretary, George E. Barker; Directors, Frank Murphy, B. B. 
Wood, W. W. Gibbs, and Randall Morgan. 


WE are in receipt of the following from a correspondent at Portland, 
Me.: ‘‘Oneof our residents whois nota very firm believer in the honesty of 
gas officials or who does not hold an abiding faith in the veracity of the 
gas meter, has all along been under the impression that he was paying 
altogether too much for the gas that was used on his premises. He tried 
various patented burners, guaranteed regulators, pressure devices, etc., 
only to reach the conclusion that the latter devices were even more de- 
vious than the ways of the Gas Company, to say nothing of its meas- 
ures. Seated one cold evening in December close to the subdued rays 
of an argand burner lamp, with his slippered feet caressing the rail that 
environed a gas-log fire, he unfolded nis newspaper—when there came 
to him from its columns a hint that the advertiser would make the way 
easier for him in future. What he saw was this: 


‘ 75 per cent. 
: Secret Free by Mail for only : 
‘ One Dollar. 
: Address -——, Cincinnati, O. - 


And the evening’s mail carried from out of that Portland mansion an 
envelope concealing a request—also, $1—for the secret. Time hung, or, 
rather, it did not seem to fly, until at last came back a business-looking 
envelope post-marked ‘Cincinnati, Ohio.’ With eager fingers our 
secret purchaser tore open the envelope to extract therefrom a slim 


And his last state is worse than his first-—PORTLAND.” 


SUPERINTENDENT FRANK JONES, of the Passaic (N. J.) Gas Light 
Company, is no longer a bachelor, having been married early this 
month to a belle of the town, who formerly signed herself Mary 
McGuire. Theceremony was performed in St. Nicholas Church. Good 
luck to them. 


ABOUT two years ago the Marquette (Mich.) Gas Company determined 
to change from coal to water gas, and in due time the new plant was in- 
stalled. Through indifferent management, however, the results ob- 
tained were not up to those which were promised, and no little dissatis- 
faction ensued. Eventually the failure was so pronounced that the 
proprietors retained Mr. C. R. Miller, a constructing enginecr for the 
National Gas Light and Fuel Company, who lost no time in putting the 
plant on a proper basis for the work which it was to perform. He re- 
modelled the plant in many ways. All of the old coal gas apparatus 
was removed, a new cupola, up to a daily make of 100,000 cubic feet, 
was erected, and the old cupola (former capacity 80,000 cubic feet) was 
enlarged to the size of the other. A new boiler and engine, and a Sturt- 
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evant blower were also installed. Other betterments were also made. | therefor amounted in the twelvemonth to over $45,000. Continuing his 
The Company now is in position, because of its duplicate plant, to meet |reference, he says: “‘ This isan immense sum of money (and it is in- 
any demand that may be made upon it, and the service so far rendered | Creasing yearly) to spend annually for lighting the city. I have lately 
has given great satisfaction to the residents. That the latter will become | been investigating the cost of electric plants, and I am satisfied that one 
still firmer friends of the Company we think is likely te result from the | ©4" be established here at a cost of about $125,000. It will require about 
2ction taken by the proprietors some days ago in the matter of announc- | $20,000 to maintain this plant, leaving to the city the handsome saving 
inga considerable concession in gas rates, to take effect on gas consumed | 22nually of $25,000, which will pay for it in a few years. The matter is 


in January, and until further notice. The new schedule is : |such an important one, and the expenditure is so large, that I deem ita 


© faemihity Consennition, uw’ ‘Maw | good business measure for the city to own and control its own electric 
1,000 cubic feet or less........... $1.70 $1.50 | plant.” eee Ps FS 
2,000 . aoe gS ET ee eee 1.70 1.40 ‘ 
3.000 eae f POE ee 1.70 1.30 Mr. I. C. Cop.ey, of the Aurora (Ills.) Gas Light Company, has pur- 
5,000 a ec 1.70 1.20 | chased a controlling interest in the two local electric lighting companies, 
10,000 EE at bo ae 1.70 1.00 and will operate the same as adjuncts to the gas works. 


| 
The last discount day is the 15th of the month. As the majority of the | 
Company’s patrons are found in the fourth (or 5,000 cubic feet per | 
month) class, it will be conceded that the Marquette gas schedule is not | streets, 
only a just but a generous agreement. We ought further to say that | ost ag : 
Mr. Miller las been sttaiadaaatiay retained as Superintendent of the | We oe remage he rates = Bigelow, Seneseras annie Manages 
Company. | of the Clinton (Mass. ) Gas C vinpany, for the following particulars re- 
— ae | specting the Company’s new electric lighting station: The building is 

THE proprietors of the Concord (N. H.) Gas Light Company have de- | located at the foot of Parker street, immediately west of the Boston and 
clared a dividend of 4 per ceat., payable January 15. They also deter- | Maine Railway, the surveys and grading of the plot having been under 
mined to establish a plant for the supply of incandescent electric light- | the charge of Harold Parker. The main building is of brick and stone, 
ing as soon as the public demand reaches a point where the satisfaction | 135 feet in length by 48 fect in width at the south end, opening out to 
of the same would seem in line with wisdom. | 66 feet on the north. The roof is of the trussed order, with but a single 
as scmmexetaiie |column in the whole building. The floor, which is independent of the 

THE City Council of Wilkes Barre, Pa., has awarded the following | main walls, is of sufficient solidity to give support to the machinery. 
public lighting contracts, the same to run for 3 years from April Ist, |The steam and gas p'ping was put in by the U. 8S. Heating and Plumb- 
next : 60 electric arcs (2,000-candle power) at $122 each per annum, to |ing Company, of Boston. Two boilers—made of best steel by the Rob- 
the Wilkes Barre Electric Light Company ; 200, or more, gas lamps, at | inson Boiler Works, of East Boston—are located in the south end, with 
$20 each per annum, to the Wilkes-Barre Gas Company ; 175, or more, | room for three more should occasion require ; each is of 66 inches diam- 
naphtha lamps, at $19 each per annum, to the Pennsylvania Globe Gas | eter, 20 feet 8 inches long, with 96 tubes 3} inches by 19 feet, and will 
Light Company. 


A THIRD lift is to ke added to the gusholders at Ninth and at Norris 
Philadelphia. 


earry 125 pounds working pressure. The engine, from the Fitchbur 
Ld Fam | carry I I g g 





Mr. DAHLINGER, of the Allegheny City (Pa.) Councils, is responsible | 
for having brought to the attention of his colleagues an ordinance 
granting to the Star Illuminating Gas Company the right to lay pipes 
for the distribution of artificial gas in that city. The ordinance limits 
the right of the new Company to a charge of 75 cents per 1,000 cubic 
feet to ordinary consumers, while the city sball not be called on to pay 
in excess of 40 per cent. of the rate charged to other users. The appli- 
cation has a fishy look, and its smell is in harmony with its appearance. 


Tue Maysville (Ky.) Gas Company's works were closed down for some 
hours on the 7th inst., because of a break in the apparatus. The trouble, 
of course, occurred at the most inopportune time—8 P. M. . 





THE offices of the Meridian (Miss.) Gas Company have been removed 
to 2319 Fourth street, and the natives are amazed over the sumptuous- 
ness of the new fittings. 


Mr. Joun B. LARKIN, of Pittsburgh, Pa., is a prominent candidate 
for the office of State Gas Inspector. Another candidate whose claims 
look formidable is Mr. J. F. McKinney, of Forward township. 


THE electric line to Mohawk, N. Y., from the central plant of the 
Ilion and Mohawk Gas Light Company, is in working order. 

THE new net gas rate, for fuel purposes, at Centralia, Ills., is adjusted 
at $1 per thousand. This ought to bring about a large increase in the 
day output the coming summer. 








THE authorities of Philadelphia have been appealed to by the Direct- 
ors of the United States Mint at that point for a rebate on the ruling gas 
prices. Should a sufficient concession, and one within the bounds of 
reason, be made the use of solid fuel will be discontinued in the smelt- 
ing, annealing, and refining departments. 


In the year 1890 the total output of gas in St. Louis amounted to 
816,600,000 cubic feet. This on its face is equivalent to a loss in gross 
output over 1889 of 9 per cent.; but as the city is now lighted entirely 
by electric lights, and as the percentage of gas distributed to public 
lamps in 1888-9 amounted to 14.06 pe: cent. of the total send-out for 
that period, the 1890 figures are evidences of satisfactory increase in the 
general gas business of St. Louis. 





Mayor HEmpBILL, of Atlanta, Ga., in his annual address or message, 
refers to the public electric lighting, and notes that the expenditure 








Steam Engine Company's works, is of 500 horse power, when all in, 
cylinder, 20 by 40 inches; the flywheel has a diameter of 20 feet, 48-inch 
face, with a belt 42 inches wide from the Lowell shops of Josiah Gates 
& Son ; at present the engine will have only one cylinder of 250-horse 
power—making 500 forthe two. There is ample space in the building 
for another engine of equal (500) power, should it ever be required—or 
1,000 total. The same company also furnishes all the shafting ; the en- 
gine at present is simply a condensing engine ; when complete it will be 
of the compound condensing type. The engine now in service at the old 
plant will be located at this new station, and will furnish 75-horse 
power, and for the present will do day service for lights and motors, as 
required ; the new engine will commence on night work, and the two 
can be used together, if desired. The driving pulley or cone which op- 
erates the dynamos is of a new pattern, made by the Evans Fricton Cone 
Company, of Boston, whose name it bears. It does away with the long 
belts, and thus saves much space, also affording other advantages; two 
of the dynamos will each have the ability to supply 45 arc lights—total 
90; the other two have a capacity for 650, or 1,300 incandescent lights, 
and the apparatus includes a generator of 25 horse power for motor pur- 
poses. The dynamos and electrical machinery are of the Thomson- 
Houston make. The works are distinguished by an iron smoke stack 
some 100 feet tall and 54 inches in diameter; its foundation is of stone 
laid in cement which is about 8 feet deep below the surface of the ground; 
the stack was put in place by Andrew Magnus, of the firm of Williams 
& Magnus, of East Boston, who also set the boilers and engine in their 
places. The station was planned and arranged by the Wright Electrical 
Engineering Company,196 Summer street, Boston, who do all the street 
and line construction ; they also furnished the switchboard, all of which 
is of the most approved style of construction ; it is located directly be- 
neath the wide tower through which the 18 street wires enter the build- 
ing; the entire station is reported by fire inspectors to be one of the most 
perfect fire risks in the country so far as construction is concerned. A 
tank has been sunk near the adjoining brook, through which the cur- 
rent will be conveyed, and from which clear water can be pumped to 
the engine for the purposes of condensation ; a 6-foot fence encloses the 
works. In the way of street work the Company has set 458 poles for 35 
are and 130 incandescent street lights, with about 35 miles of wire. A 
section plan has been adopted so that an accident of any sort will involve 
only a fraction, instead of the entire system of wires. The Company 
has the facilities for furnishing lights of either kind for street, store, 
shop and dwellings, either by contract or meter; it is also ready to fur- 
nish motor power, in small or large quantities, at rates as low as con- 
sistent with construction, location and amount of business. 
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The Market for Gas Securities. 





Consolidated gas was neglected during the 
week, and towards the close prices in it were a 
shade weaker than those previously reported. 
To-day (Friday) opening quotations were 96% to 
i. Other city shares show no marked change, 
and the same may be said respecting Brooklyn 
shares. The feature of the week on the Ex- 
change was the rapid rise in Chicago gas, and 
this, too, in face of the fact that it was pretty 
well known that the dividend for the quarter 
would be passed. The shares sold up to 46, and 
to-day opened at 444 to 4. The dividend was 


earned, but the Directors, in view of the large 
expenditures shortly to be incurred in the mat- 
ter of new plant, determined to prepare for pay- 
ment on that account out of earnings rather 
than to increase the bonded indebtedness. At 
least that is the information we have received, 
and we are not greatly in doubt over its cor- 
rectness. Laclede is at 18} to }, and Baltimore 
Consolidated is up to 48-48}. 








Gas Stocks. 
spakealipaalaens 
Quotations by Geo. W. Close, 
Dealer in Gas Stocks, 


Broke: and 


16 Watt St., New Yorx Crry. 


JANUARY 19. 


ge” All communications will receive particular attention. 
=” The following quotations are based on the par value of 
$100 per share. 463 


Capital. Par. Bid Asked 
Consolidated.............. $35,430,000 100 962 963 
Ce eanee 500,000 50 — 85 
6 Batipa..e. joseeees 220,000 — 9% 100 
Equitable.............0+0+++ 4,000,000 100 118 120 
‘Bonds. 1,000,000 — 113 115 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 110 115 
eee sooseeee 3,900,000 100 117 120 
i cidessesteees 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 —_ — 
Northern. .......... pase: | eendetee a a 
Be oes 0 cccice 150,000 — — 100 





Standard Gas Co-- 


Common Stock....... 5,000,000 
Preferred.. 5,000,000 

Yonkers .. nae 
Richmond Co., 'S. & 346,000 
- Bonds......... 20,000 


Gas Co’s of Brooklyn. 


Brooklyn...........-. +. 2,000,000 
SD ck ncenevictnsiccteses 1,200,000 
“ §. F. Bonds.... 320,000 
Fulton Municipal....... 3,000,000 
“2 Bonds.... 300, 000 
OOO veccsccesssnetecsievs 1,000,000 
‘* Bonds (7’s)...... 368,000 
“ © (6B) s..000 94,000 
Metropolitan.............. 1,000,000 
RE peewee 1,000,000 
OFS Wi ipsteisenseeses 700,000 
Williamsburgh .......... 1,000,000 
“ Bonds 1,000,000 

Out of Town Ges Companies. 

Boston United Gas Co. — 
Ist Series 8.F. Trust 7,000,000 
o.h* “ 3,000,000 

Bay State Gas Co.— 

Pe cintcichcsiniaeccie 5,000,000 
Income Bonds........ 2,000,000 
Buffalo’Mutual, N. Y... 750,000 
. Bonds... 200,000 
Citizens, Newark......... 1,000,000 
“ ** Bonds. 45,000 
Chicago Gas Company. 25,000,000 


Chicago Gas Light. & 
Coke Co.— 

G’t’d Gold Bonds 

Equitable Gas & Fuel 


7,650,000 


Co., Chicago, Bonds 2,000,000 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... 2,100,000 
2d a is 2,500,000 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 
Sc cockcecvessee 600,000 
Cincinnati G. & C. Co.. 6,500,000 
Consumers Toronto.... 1,000,000 
Central, 8. F., Cal...... 
Capital, Sacramento, Cal 
Consolidated, Balt....... 11,000,000 
“ Bonds..... 6,400,000 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 
CO : 250,000 
East River Gas Co., 
Long Island City..... 1,000,000 
7a 500,000 
Hartford, Conn.......... 750,000 
TEEREY OR Y..0000.0<ccesecee 750,000 
Louisville, Ky............ 2,570,000 
Little Falls, N. Y........ 50,000 
” Bonds 25,000 
Laclede Gas Light Co., 
St. Louis, Mo.— 
Common Stock.... 7,500,000 
Preferred * 2,500,000 
Pais cdvees eins 9,034,400 
Montreal, Canada....... 2,000,000 
Memphis (Tenn. ) Gas... 750,000 
" Bonds. 240,000 
New Haven, Conn....... 
Oakland, Cal.............. 
Peoples, Jersey City... 
oe ** Bonds.. 
Paterson, N. J...........- 
| Rochester, N. Y.......... 
| Syracuse, N. Y.......0.0. 500,000 
San Francisco Gas Co. 
San Francisco, Cal.... 10,000,000 
Washington, D. C....... 2,000,000 


Wilmington, Del. ...... 
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Isbell-Porter Company, New York City........ 


GAS COALS. 


i Gis a BI bea 6 ne ones s veneers vaccdveces 
Pe ig Hy RE Ge ooo vc cin cece cect cccceoess 
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GAS LAMPS. 
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STEAM BLOWER FOR BURNING BREESE. 


ul. £. Parson, New York City. 


wy 


PURIFYING MATERIAL. 
Connelly I:on Sponge and Governor Co., New York City 95 
Friedrich Lux, London, England.............. ; 90 
Hill Chemical Company, Brooklyn, N. y. une’ 88 


| COKE CRUSHER. 
| C. M. Keller, Columbus, Ind... 


ELECTRICAL APPARATUS. 


Wm. Henry White, N. Y. City. ; 
me Fort Wayne Electric Co., Fort Wayne Ind 96 


| Position Wanted 


‘As Foreman of a Gas Works. 


Understands laying of mains, services, pipe-fitting, meters, rock 
blasting, tempering of tools, etc.; handy with carpenters’ and 
masons’ touls. Foreman in present place for six years. Best of 
references ; total abstainer. ao 

2 “J, F.” 


POSITION DESIRED 


As Superintendent of Cas Works, 








care this Journal 





By a young man fully experienced in the details of construction, 


| manufacture, and distribution. Best of references. Address 


814-tf “CONSTRUCTION,” care this Journal. 








Situation Wanted, 


As Superintendent of Cas, Water, or Elec- 
tric Light Works, 

By a man of 20 years’ experience in the manufacture and distri- 

bution of gas and the construction and extension of gas plants 

«Can give the best of references. Address 


812-4 “TD, D.,” care this Journal 


FOR SALE, 


114 Cast Iron Cas Lamp Posts, 





of standard make, at a reasonable price. Address 


815-3 M. GOLDBERG, Ills 


Joliet, 





FOR SALE, 


Valuable Gas and Electric 
Light Plant, 


In a flourishing Ohio city of 12,000, Franchise perpetual. 
ings, $22,000 per annum, and may be largely increased. 
810-5 “ FABYAN,” 


Earn- 
Address 
care this Journal 





CALIFORNIA 
GAS WORE S 
Hor Sale. 


Several Coal Gas Plants, in both Southern and Northern Cali- 
foroia, now profitably operated and constantly increasing in 
value. Practical gas men. with $7,500 to $15,0UC to invest, can 
secure controlling interest and superintendency. Very desirable 
places of resideuce. Satisfactory reasons for selliog 
“SECRETARY,” 123 Beale Street, 


807 -12t San Francisco, Cal. 


COALS, TAR. 


PROPOSALS will be received at the Office of the Camden 
Gas Light Company, No. 432 Federal Street, Camden, 
N. J., until March 2d, proximo, for the sale of about 1,500 bbls. 
galls. per bbl.) of Coal Tar. Delivery as made at the Com- 
pany’s works, in barrels to be furnished by the purchaser. 
Contract to be made fcr a period of three or five years, with sat- 
The right to reject any and all bids reserved 


CHAS WATSON, Treas. 


Goal Tar For Sale. 


PROPOSALS for the entire make of Coal Tar at works of 
Knoxville 


isfactory bond. 


815-4 





(Tenn.) Gas Light Company, for five 
(5) years, the same being about (0,000 gallons per year, will be 
received at the Tenn. 


Company's Office in Knoxville, Tar to 


be delivered in ‘ank cars at works. Not more than 20.000 gal- 
lons shall be allowed to accumulate in well at rny one time. 
Right to use sufficient tar for Company's own purposes, and to 
reject any or all bids, reserved. The Company expects bids in 
the neighborhood of the price which other Companies are now 
receiving—viz., 10 cents per gallon. 

KNOXVILLE GAS LIGHT CO., 


Jot Knoxville, Tenn. 








The American 
Gas, Light & Heat Co., 


249 S. 6th St., Phila., Fa., 


Are now prepared to erect plants of their Oxy-Hydrocarbon 


Process, to carburet coal gas up to any eiven or named candle 
power required for general consumption (for instance, from 20 to 
25 candles), and at a cost not to exceed ore and three-quarters 
1%) cents per candle power per 1,000 cubic feet increased, with 
ayermanent ard perfectly fired gas, not a vapor—a gas that 
w ll whiten the whole output of the works 

This gas can be furn'shed at a cost less per 1,000 cubic feet 
than the coal gas may be costing the company. 

Our system is such that we can furnish plants that will car 


buret 50,C00 cubic feet in 24 hours, or three or four million feet 


in the same length of time. One of our large benches or plants 


would be capable of generating 1(0,000 cubic 


the 


feet of gas in 24 
2,000,000 feet 
taking as a standard coal gas st 15 candies) 3 candles on the 


2,000,000 feet, 


hours, which would raise candle power on 


enebling the works to deliver to consumers an 18 


candle gas; or, enlarging our plant, the candle power may be 
increased as desired, at the same cost per candle power, less in- 
terest on plant. 

This is much less per candle power than it can be furnished 
by the use of cannel coal or by vaporizing naphtha. With our 
precess we improve the whole output in color—viz., whiten the 
flame with the oxsgen, as well as furnishing a thorvughly fired 
and no possible danger of separation as there is with va- 


Correspondence solicited. 


J. J. NEWELL, Sec’y. 


ber 4, 1890. 


gas, 


por. 


Septem: 











THE WALKER TAR * CARBONIC AGID EXTRACTOR. 


A. very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the removal 


of the Tar which passes the hydraulic main and condenser. 


success, until the introduction, 


of Europe and in other parts of the world. 


“The C. & W. Walker Tar and Carbonic Acid Extractor has been in operation at 
these works for the past six weeks, and is an unqualified success. 
particle of Tar from the gas in once passing through the apparatus, and a large per- 
I also feel quite sure that it prevents the formation 
I started the Washer I have had no stop- 
These works have been seriously troubled with Tar for many 


centage of the Carbonic Acid. 
and deposit of Naphthaline, because since 
pages from this cause. 


This Tar Extractor will perform its work with about one-fourth the usual back pressure heretofore required. 
and can be supplied at a very reasonable price—less than any other ever before introduced. 


Walker 


Many attempts have been made to accomplish this, but, 
six years ago, in England, of the C. & W. 
these years this apparatus has been adopted by many of the most prominent Engineers, 


Patent 


I believe, without 
Tar and Carbonic Acid Extractor. During 


not only in England, but also on the Continent 


Several have been erected in the United States. 


years, 
It removes every 


requires but 
valve. 


and I have used several kinds of apparatus and every expedient w epaoume 
to my attention for dealing with the difficulty, 
paratus occupies comparatively small space, 
ittle attention. 
This Tar Extrac tor is  indiape nsable to gas makers. 

"oO. J 


but without success. 
is less expensive 
I carry 24-ine h se: al, anc 


Walker ap- 
than eet ‘aime, and 
have an automatic tar delivery 


. GERDENIER, Supt. Bridgeport (Conn.) Gas Lt. Co.” 


It is simple in construction, 


Satisfactory results guaranteed in every instance. 


GEO. SHEPARD PAGE, Sole Agt. for the U.S., 69 Wall Street, N. Y. City. 
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SELF-SEALING 


RETORT MOUTHPIECE AND LID. 


MANUFACTURED SOLELY BY 


The Gontinental Iron Works 


THOS. FF. ROWLAND, President. 


Take 1Oth or 23d Street Ferries 
from New York to Creenpoint. 


Made for 
Round, Oval, 
or 
“D” Retorts. 





INT. “&’. 


BROOKI.YN, 


Joint made 
under the well- 
known 
Balmore Patent 


This Mouthpiece and Lid was introduced to the public in 1884, and since then large numbers have been 


manufactured and sold. 


The following important Gas Companies have them in use at the present time, to any of which we refer: 


Charleston (S. C.) Gas Light Company. 
Williamsburgh (Brooklyn, N. Y.) Gas Light Co. 
Bridgeport (Conn.) Cas Light Company. 
Buffalo Mutual Gas Light Gompany. 

Palatka (Fla.) Cas Light Company. 
Gainesville (Fia.) Gas Light Company. 


Syracuse Cas Light Company. 


Taunton (Mass.) Gas Light Company. 
Providence Gas Light Company 

Central (New York City) Gas Light Company. 
Northern (New York City) Gas Light Company. 
Stamford (Conn.) Cas Light Company. 
Holyoke (Mass.) Cas Light Company. 
Springfield (Mass.) Cas Light atcsaditinel 











Dissolution of Co-Parthership 


The firm of CONNELLY & CO. is this day dissolved by mutual 
consent, J. 8, T. E., and J. W. Connelly retiring, and S. F. 
Hayward continuing the business, incorporating under the 
name and style of the “CONNELLY IRON SPONGE AND 
GOVERNOR CO.,” assuming al! liabilities of the late firm, and 
authorized to collect all outstanding accounts. 

J. 8. CONNELLY, 
T. E. CONNELLY, 
J. W. CONNELLY, 
Ss. F. HAYWARD, 

The retiring members take this opportunity to thank their 
many patrons for the liberal patronage they bave enjoyed, and 
would respectfully solicit a continuance of the same for the new 
Company, bespeaking for them an earnest desire to please in al) 
their dealings. J. 8. CONNELLY, 

T. E. CONNELLY, 
J. W. CONNELLY. 

We should be pleased to receive a continuance of the favors 
extended to the old firm, and hope, by a vigorous, energetie 
pushing of the business and fair dealing. to deserve it. Thank- 
ing you in advance, 

CONNELLY IRON SPONGE AND GOVERNOR CO. 
December 1, 1890. §12-6 











Fuel and Its Applications, 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, neluding Mr. F. P. Dewey, of tiie 
Smithsonian Inst., Wash., D. C. 


A. M. CALLENDER & CO., 42 Pime St., N. ¥- 


DURAND WOODMAN, Ph. D. 


Analytic and Technical 


CHEMIs'T. | 


Analyses of Gas, Fuel and Gas Coals, Crude and Refined Petro- 
leum, Materials for Gas Puritication, Tar, Ammoniacal Liquors i 
and other Bye-Products, Fire Clays, Deposits in Mains, Water 7 

for Steam Making, Boiler Seale, ete , etc. Expert work in con- <y) 
nection with ** Damages to adjacent water supplies and adjoin- 
ing properties... Experimental Investigations for luventors 





\. COMPLETE STEAM PUMP © 

lOSizes FROM S710 $75 | 
WATER SUPPLY TANKS, 

Fine PUMPS 21 
S PRICES * 
biscawrvé: 

Cie “LARS é J. 

= ol ACJ 


LUDLOW VALVE MFG, CO, 


(6: 





Nica 


~Sore MAKERS « 
{4 NCIUNNATI, oO: 





127 Pearl Street (Hanover Square), N. ¥. 





“SUCCESSFULLY INTRODUCED.” 


Hill Chemical Company's 
IRON MASS 


For Gas Purification. 





OFFICE AND WORKS, 
938 to 954 River Street and 67 to S83 Vail Av., 


Office, 229 Bridge Street. Works, Newtown Creek. | 
TROY, N. ¥. 


BROOKLYN, N.Y. 


CORRESPONDENCE SOLICITED. 





WORKS & GEN’L OFFICE 


Indian Orchard, Mass, 





CHAPMAN VALVE MANUFACTURING CO. 
Valves and Gates for Gas, Ammonia, Water, Bit, 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. 





| 
MANUFACTURERS OF 


r ew 4 
same 


All Work Guaranteed. 
TREASURER’S OFFICE: 


72 Kilby & 112 Milk Sts, Boston, Mass. 


48 in., outside and inside Screws. Indica- 
tor, etc., for Gas, Water, Steam, and Oil. 


Send for Circulars. 


Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 


Send for Circulars. 


" Etytrauiio Main wip Regulators, also 





Vaives.—Double and Single Gate, } in. to 
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THE BERLIN IRON BRIDGE CO, HOSES 6. WILDER, MECH. ENGR, 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 




















Write for Write for 
for 
utilis illustrated STREET LAMPS AND 
GENERAL USE, 
and 
Catalogue 
Catalogue. ee GOVERNORS FOR ARGAND 
AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 
HORIZONTAL 
Specially adapted for 
GAS STOVES, FURNACES, 
The above illustration is taken direct from a photograph of an iron truss roof built by Eic.. Ete. 
us for tne Narragansett Electric Light Company, at Providence, R. I. The roof is built 90°.) “=m inate eit ian ‘ 
entirely of iron, not a particle of woodwork being used about the construction of the build- |! a saatnag ri 5s a ae pees - rege let 
Lamps he United States have y re Ss . 
ing in any way: so that the danger from fire is ‘entirely eliminated. The traveling crane “" aE AS oe cdi uieiae aan a os 
shown in the ieenteaitinn was also furnished by us, and is used to move the dynamos about |v. any exeuse for tes ea er Gen at Gee ae? - 
ible} ove 1 ' ” an} os 
the room. To Electric Light Companies who want a building which is indestructible by ringing Governors, a reduction in price has been made, and all 
fire the above commends itself. exclusive contracts are cancelled. 


Office and Works, EAST BERLIN, CONN. “rn: stl ato naire « naa 


ee 7 GREENOUGH’S _ 
GASHOLDER PAINT. “DIGEST OF GAS LAW.” 


THE COVERNMENT WATERPROOF PAINT. Price, $5.00. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. This is a valuable and important work, a copy 


THE GOVERNMENT WATERPROOF PAINT CO.. 122 Milk Street. Boston. Mass. f which should be in the possession of every gas 
— “mpany in the country, whether large or small. 


Bartlett Ctraot Lamp Mig. (0, As a book of reference it will be found invaluable. 


{t is the only work of the kind which has ever 
MANUFACTURERS OF 


been published in this country, and is most com- 
Globe Lamps, 


plete. Handsomely bound. Orders may besent to 
Streets, Parks, Public 


is NM. CALLENDER & CO.. 42 Pine St..N.Y. 
Buildings, Railroad 


PAT mE INT Ts. 
Stations, etc. 


FRANKLIN H. HOUGH 
Solicitor of American & Foreign Patents. 
LAMP POSTS | 925 F. ST., WASHINGTON, D.C. 
A Specialty. iii Ne OIA 
oats ana eatccrcom, the Miner Street Lamps, x soloion for Letra Patent" ann aie 8 
40 & 42 COLLEGE PLACE, --W.Y. CITY.) Jacob G. Miner, it: tnites states posscsses superior tacit 


Gas Companies and others intending to erect Lamps ” ability of inventions. Copies of patents furnished for 25 cents 
and Posts will do well to communicate with us. | No. $23 Eagle Ave., New York, N. ¥ | cach. correspondence soticited. 























Wz7vater Gas! E'uel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa. 
The Cheapest Gas Generating System in the World. 


Utilizing amy Eind of Low-Priced Coals. 


NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn., 


Or Murray Hill Hotel, New York City. 
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MANHATTAN FIRE BRICK AND ENAMELED CLAY RETORT WORKS. 
ADAM WEEBER, Prop’, 


633 Hast Bitfteenth St. N. Y. 


Mlodern Recuperative Furnaces 


FOR FIRING COAL GAS AND FIXING BENCHES, ALSO INCLINED 
AND VERTICAL RETORTS. 


The most successful Furnace in America in competition with all others. Results equalled by no other Furnace, 
Full or Semi-Regenerative. Superior to all others in strength of construction and 
prolonged life of Retorts and Furnace. 

















Parson’s Steam Blower, = auacisTaavsa speci. 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE  Reversme- Oracneasr-Mesr Ouanne-Mesr Essay Ranunse 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 








PARSON’S AIR JET TUBE CLEANER, 
FOR CLEANING BOILER TUBES. 
These devices are all first-class. They will be sent to any responsible party for trial. No sale 2Q6:3/0 ELEVENTH A N Bk 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. WE ALSO EARS THE CHEAPEOT AAD STRONGEST 


REVERSIBLE BOLTED TRAYS IN THE MARKET, 


H. E. PARSON. Supt., No. 54 Pine St., N. Y. 


CHICAGO GAS CAS STOVE Co. FRIEDRICH LUX, 


MANUFACTURERS OF ALL KINDS OF 





Ludwigshafen am Rhein and London. 


=80 Gas Cooking andHeating +.- rs. 


APPLIANCES. GAS GOVERNORS, 
240, 242 & 244 West Lake St., Chicago. 


Send for Catalogue. 


JEWEL GAS STOVES 


ACTURED BY 


GEORGE M. CLARK & ee 


157 & 159 Superior Street, - Chicago, Ill. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from. $1.50 to $37.00. 





Gas Balance. 

















WE USE NO CAS COCKS. 


All Flames are Regulated by a 
Direct Needle Valve. 


"The J a aa 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself, 









Jewel Circulating Water Heater. $15.00. 
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GAS STOVES. GAS METERS. GAS STOVES. 
Established 1834. Incorporated 1863. 
MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 





Standard 3 Diaphragm Dry Meter. A Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 





ih Ks 
lan 


N Scaeaeaemeor sere, &, 
Ai 
midi 
9 A Ra ee 
i 





Pressure Gauges of all Designs. 


MANUFPACTORIES, 


508 to 514 West Twenty-second St,, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGEN CITES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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ROOTS’ NEW GAS EXHAUSTER. 














UNSURPASSED FOR 


 Neatness of Design, Durability, mei sen. ald Economy of Power. 


THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External, and Easily Accessible. 


Senda for Descriptive Catalogue and Frice Ist. 


THE P.H. & F. M. ROOTS CO,, Patentees and Manufacturers, CONNERSVILLE, IND. 


S. 8. TOWNSEND, Gen. Agt., 22 Cortlandt St., N. Y. COOKE & CO., Selling Agts., 22 Cortlandt St., N. Y. 











SCIENTIFIC BOOES. 


We are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 
books, at prices named : 


KING’S TREATISE ON THE MANUFACTURE OF COAL GAS WORKS, AND MANUFACTURING COAL GAS, HUGHES. | DESIGNING WROUGHT AND CAST IRON WORK, by H. 








GAS. Three vols ; $10 per vol. $2 2°. ADAMS. Paper. Three parts, 60 cents each. 
GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R, | NOTES IN MECHANICAL ENGINEERING, by H. Apams. $1. 
numerous Engravings and Plates, in Cloth binding. $12. HUMPHREYS. $1. STRAINS IN IRONWORK, by H. ADaMs. With plates. $1.75. 
vic NALYSIS. 00. MANUAL GAS ENGINEERING STUDENTS, by 4 
TECHNICAL GAS ANALYSIS. $3.00 M aaa 7AS ENGINEERING STUDENTS, by D. 1 BE ELECTRICITY. 


GAS CONSUMER'S GUIDE. $1. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec- 
A GUIDE TO GAS LIGHTING. 40 cents. BOW SP SNAsS GA6.e e. Wee. Peper. Dee tric Generation, Measurement, Storage, and Distribution, by 
j J MES * USES OF COAL GAS, AS APPLIED TO PHILIP ATKINSON. 1,50, 
GAS MEASUREMENT AND GAS METER TESTING, by F. w. | = ao < _~ - aaa . ‘ =. 9 
HARTLEY. $1.60. | LIGHTING, by W. Suec. $1.40. ELEMENTARY ELECTRICITY, by PRoF. F. JENKIN. 40 cts. 
| J : } J ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. . 
GAS CONSUMER'S HANDBOOK, by WILLIAM RicHaRps, C E.; | DISTILLATION OF COAL TAR AND AMMONIACAL LIQUOR. yG $8 
18mo., Sewed. 20 cents. | by GEO. LUNGE. New Edition. $12.50. | ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 
: ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
A PRACTICAL TREATISE ON GAS AND VENTILATION, | A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- | “9, y - 
with Special Relation to Illuminating, Heating, and Cooking | UES (F GAS COALS AND CANNELA, by D. A. GRAHAM. | ig 
by Gas, by E. E. PERKINS. $1.25. 8vo, Cloth. $3. MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 


| | ACCUMULATORS, by & q NS. $1.20. 

PRACTICAL TREATISE ON HEAT, by THomas Box. Sec-| GAS COMPANIES DIRECTORY. $3. | ACCUMULATORS, ty Bun D. Sarcwens. © 

ond edition. $5. } DYNAMO BUILDING, by F. W. WALKER. 80 cents. 
GAS VERSUS ELECTRIC LIGHT. 50 cents. ELECTRICAL TABLES AND FORMULA, by L. CLARK and 
THE AMERICAN GAS ENGINEER AND SUPERINTEND- R. SABINE. $5. 

ENT’S HANDBOOK, by WM. Moony. $3. | ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G. 
CO4L; ITS HISTORY AND USE, by Prov. THORPE. $3.50. | nIGEST OF GAS LAW. $5. Forbes. Paper. 40 cents. 
ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. Illus 

trated. $1. 
SUPPLY OF ELECTRICITY BY LOCAL AUTHORITIES, by 

K. HEDGES. Paper. 40 cents. 

TESTING PIPES AND PIPE JOINTS, by M. M. PaTeRSON. | DOMESTIC ELECTRICITY FOR AMATEURS, by E. HosPi- 

MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 80 cents. : TALIER. $3. 


CAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


THE GAS WORKS OF LONDON, by COLBURN. 60 cents. GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 


THE GAS FITTER’S GUIDE, Showing the Principles and Prac- Paper. 20 cents. 
tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40| ILLUMINATING AND HEATING GAS, by W. Burns. $1.50. 
cents. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 42 Pine Street, New York. 
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| THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 




















Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURGARDERS OF GAS WORKS, 





r 


Standard ‘‘ Double Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hirectors of 


WATDTEER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 




















American Gas Light Zournal. Jan. 19, 1891. 


NATIONAL 


GAS LIGHT AND FUEL CO., 
218 La Salle Street, Chicago. 


©. D. HAUK, Prest. & Gen’l Manager. A. W. GREEN, Vice-Prest. N. A. McCLARY, Sec. & Treas. KE. E. MORRELL, Engr. 


GAS WORKS 


Built, Remodeled, Leased, and Purchased. 











71 Springer Cupolas The total capacity of 
have been installed Springer Apparatus 
in the U. 8S. during now in use is over 
the past four years. 25,000,000 ft. daily. 





THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 








GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 

















Tank Siemnuiitiin ary iin Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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CONNELLY IRON SPONGE AND GOVERNOR C0, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 








Saves money, saves labor, and is the most efficient purifying agent ever offered as a 

“IRON SPONGE.” substitute for lime. Now used in every State in the Union, and purifying daily over 

thirty-five million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 

AUTOMATIC Has been on the market but three year's, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over three hundred of them now in 

GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 

STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for méawg air with oil gas. No works 

too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, No. 111 Broadway, New York. 
: JARVIS ENGINEERING CO, 
W l | b rah am B ros “5 61 Oliver St., Boston, Mass. : 


CONTRACTORS FOR ERECTING 


rPHeiLA.. FA... COMPLETE STEpM OUTFITS FoR ELECTRIC 


Stee] Boilers set with Jarvis Pat. Boiler Setting 


To bun COKE SCREENINGS for Fuel. 
ARMINGTON & SIMS 00. ENGINES, 
8 Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 











SOLE MAKERS OF 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles- 


The Best Governor in the Market for Rotary or yp eis aer ee Grckiine nasstnt Ce Schenectady 
Steam Jet Exhausters. 














Practical Electric Lighting. 


By A. BROMLEY HOLMES, A.M.I.C.E. 


Wilbraham Cas Exhausters, “"""™" ™o" 
| Electric Light Primer. 
BAKER ROTARY PRESSURE BLOWERS, aie a 


A simple and comprehensive Digest of all the most important 
facts connected with the running of the Dynamo and Electric 


A ‘ol Rotar Pisto Prax ps. Lights, with Precautions for Safety, etc. 


Price, 50 cents. 


Catalogues and Prices on Application. A. M. CALLENDER & CO., 42 Pine St., N.Y. 


Gasholder Tanks & Gas Works Masonry Gomplete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y.: 
A Large Quantity of Ground Fire Brick For Sale Cheap. 


1890 DIRECTORY 1890 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, - ins $5.00. 


A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 
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JAMES R. FLOYD & SONS, 


531 to 543 West Twentieth Street, N. Y. City. 


SOLE MAKERS OF 


RUSCOE'S PATENT SELP-SEALING REPORT LLD & FASTENER 


This Lid and Fastener is specially designed for taking up the 











wear and tear caused by refacing the Mouthpiece and Lid, hitherto 
in a large measure overlooked ; and, in addition, from the special 
way in which the Lid is attached to the Cross-bar, the Lid has 
free action, and thus secures a more uniform scrape over the 
whole surface when being forced home by the Screw, the 
] closing pressure being much more equally distributed than in 
ee VAN ME any other form of fasteni 
4, Sp ae = \. any other = of fas wong. . : 

NEW YORK. The Lid itself is well rib>ed, internally and externally, thus 
securing the tightest, strongest, and simplest Lid in the market, 
and the most easily aJapted to existing Mouthpieces. 

The Cross-bar being of Malleable Iron, it is not liable to be strained, and there is no Eccentric to wear 





and become inoperative. 
Made for Round, Oval, and D-Retorts to any required dimension. Patented in England and the United 
States by Jonun Ruscoz, Hyde, England, and used extensively in the London and other English Gas Works. 








FORT WAYNE ELECTRIC CoO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 


—OF — 


LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 


— AND THE 


W/7 Oop 
Automatically Refoulatinge 


ARC DYNAMOS and LAMPS. 


Main Office, - - - Fort Wayne, Indiana. 
Factories: Fort Wayne, Ind.; Brooklyn, N. Y. 


BRANCH OF FICES. 





pi 


Wood Dynamo. 


NEW YORK, - - - - - 115 Broadway. | DETROIT, MICH., - - - 57 Gratiot Avenue. 
PHILADELPHIA, - « ° ° 907 Filbert Street. | TORONTO, CANADA, - - 188 King Street, West. 
CHICAGO, . - . 185 Dearborn Street. MEXICO, F. Adams’ Successors, - - City of Mexico. 


SAN FRANCISCO, - - 86 New Montgomery Street. CUBA, Maicas & Co., . 2 » . - Havana. 





Jan. 19, 1891. 


American Gas Light Sourual, 





97 








ENGINEERS. 








GAS AND WATER PIPES. GAS AND WATER PIPES. 





P. D. WANNER, Chairman. 


A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. ‘ 


F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reacting, Fa. 





Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


as-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, ete. 








GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Ohio. 














ML. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


-EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 








CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 














wm. “MOONE YW 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 


SAM’L R.SHIPLEY, Pres. 
HENRY B. CHEW, Tr 


Soin 1 


JAS. P. MICHELLON, Sec. 
WM. SEXTON, Supt. 


Gs 






Cast ron easel Pipes, Sap Vales Fire Hydrant Gasholders, ae 


Office, Rooms 703 & 704, Provident Bldg., 401 Chestnut St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 


New York Office, 160 Broadway. 


SH CAST IRON WATER AND GAS PIPE. 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 




















Works at Phillipsburgh, N. J. 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 


= LOUISVILLE, KY., 











LOU/SVILLE KY 


Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 


SPIRAL ‘WELD STEEL PRESSURE oe 


























Best Gas Pipe Made 





* rag 


Flanges, Hubs & Spigots to the Regular Standards. Couplings for all Uses. 


THE SPIRAL WELD TUBE COMPANY, : Bh JOHN STREET, N.Y. 











Kine” s Treatise on Coal Gas. 


In 8 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 





Pians and Specifications Furnished. 


AM. CALLLENDER & CO., 42 Pine St.. N. Y. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





J. H. CAUTIER & CO., 


CORNER OF 


LACLEDE FIRE BRICK MFG. c0., 


MANUFACTURERS OF 


GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, 


JERSEY CITY, N.J. | 
MANUFACTURERS OF 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


| 
| Blast Furnace and Cupola Linings, every description of Fire 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 
J. H. GAUTIER. 


C.E.GREGORY. C. E, GAUTIER. 





BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. ¥. 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


RETORTS AND FIRE BRICK. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue C., N. Y 











| 

| 

|B. KREISCHER 
= 


ESTABLISHED IN 1845. 


& SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 














Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864. —_ 


JAMES GARDNER, JR. 


Office, Reems 19 & 20, Lewis Block 
PITTSBURGH, PA, P. 0. Box $73. 


Successor to WiIi~mmITAM GARDNER & BON. 


Fire Clay 


Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 


H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








EO. C. HICKS, CHAS. A.REED, | 
Prest. 


Sec. & Treas. 


CHICAGO 


Retort and Fire Brick Go., 


MANUFACTURERS OF 


Fire Clay Goods of all Kinds, 


AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. | 
45th St., Clark to La Salle, Chicago. 














GEROULD'S IMPROVED RETORT CEMENT. 


A Cement for patching retorts, putting ou mouthpieces, and 
making up ail bench-work joints. This Cement is mixed ready 
for use. Economic and thorough in ts work. Fully warranted 
to stick. For recommendations and price list address 


C.L. GHBROULD & CO., 
5S & 7 Skillman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Mendota, Dl. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, | 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS | 


Our immense establishment is now employed almost entirely in | 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chcnges of temperature, tiie strongest | 


heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


| Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





pepe TE SERED 


THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK C0, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Baff Ornamental Tiles and Chim- 
mney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x12x23 and 16x10x32. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New Engiand States. 








Boston Fire Brick Work 


Manufac- 
turers of 


Gas Retorts and Settings 


Under the Personal Supervision of MOR. GEO. CC. HITICES ate of Chicago. 


Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. 


Send for Circulars and Prices to 


Agts. for the Arc Gas Lamp & Governing Gas Burners. 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street, Boston, Mass. 
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FRED. BREDEL, C.E. 


Contractor for the Complete Erection and Equipment of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and RECUPERATIVE 
Purifying Machine. FURNACES, 


Doin li the Work B 
Uxhsuster & Oxide Purifier. Adapted to Retort Houses 
With or Without 


Stage Level. 








~ 





No Condensers Required, 
No Naphthaline or Pitch 


is Formed. Over 1,400 Retorts Now in 


NIGHER CANDLE POWER. Use in America, 


Tar & Ammonia Washers — = Inclined Retort 
WATER GAS WASHERS. ““Netrttnsscscnectsuse ct = i Benches. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 


For further information address 


ERED. BREDEL,, 
No. 208 East Seventeenth Street, - - - - New York City. 























riemaine’s ABNRY MAURER & SON, |(.. 


THE NEW 
(ESTABLISHED 1886.) 


4 hoa | : H N Y BIN ' 
Generator Gas Furnace RETORT WOR! la A D DER 












——— This article may be described as elegant 
0 R K in appearance, strong, durable, and possessing many special 

qualities of its own. It allows the opening of the pages per- 

WORKS, Perth Amboy, N. J. fectly flat, whether one or several numbers are in the binder 


Any number can be taken out and replaced without disturbing 
OFFICE, 418 to 422 East 23d St., N. Y. he others. The papers are not mutilated for subsequent bind- 


ing in permanent form. The binder is supplied with gilt side 
Clay Gas Retorts, title, and is an ornament to any desk or reading table. The 
JOURNAL, flied in the Handy Binder, becomes a volume of great 


BENCH se TTIN GS 5  4lue, always convenient for instant reference. Handy Binder, 


r Postage paid, $1.00. 
Brick, Tiles, Etc 
Fire ° » Ete. 4. M. CALLENDER & CO., 42 PINE STREET, NEW YORK CITY. 


~The American Gas Engineer — 
and Superintendent's Handbook. 


By WILLIAM MOoOnNrEHY.. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 


Distribution of Illuminating Gas. 
Materials furnished and Benches erected by —_ 








J. H. GAUTIER & C0., +F Jersey City, N. a 838SO Passes, lca Gilt Morocco. rice, $3. 
Addren axatove,or.D. FLEMMING, eneyCKJ. | A AH CALLENDER & CO.. 42 Pine St.. N. Y. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth)edition marks an important advance on those that have gone before. Considerable additions have been made to the text, 
and much of it has been’rewritten and otherwise improved. Price, cloth, $6. A. M. CALLENDER & CO., 42 Pine St. N. ¥. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


BOSTON OFFICE, Room 55, Mason Building, 70 Kilby Street. 








PRINCIPAL OFFICE AND WORKS, Waltham, Mass. 





palies, Ane: > > une 


— {> — — 


IRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


Gas and Water Pipe, Flanged Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 








Bastablished isel. Imcorporated 18s8sl. 


KERR MURRAY MFG. CO.., 


FORT WAYNE, IND. 





Those who are in need of 


Holders or (as Works Apparatus of any fjescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GET AN ESTIMATE FROM US 


before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 





Baetimates, Plans anc Specifications Furnished on Application. 
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BARTLETT, HAYWARD & CO. 


ay gaging nad. 
PITT CORY IM IVI M ILL AGS "SOPH, 0020: 
KA LL OOi os 











Triple Double, & Single-Lift icra 
GASHOLDERS, CONDENSERS. 
fron Holder Tanks, Stl. Scrubbers, 
ROOF FRAMES. * BENCH CASTINGS. 
Cirders. E) cl’sTORAGE TANKS. 
BEAMS. — | isasigiiiaene 








The Willkinson t ‘Water te rocess. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBEL LIME TRAYS. 
Gas Works a and Constructed. 


Pascal Iron Works, «s-"*° Delaware lron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. . 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works 


TOOT 
— a Wy 


Bench Castings. jas AAT awa aw j M4 


ae EE Street Stops, 











Iron Roofs. 


Condensers. 


Scrubbers. Valves, etc. 


Purifiers. Stand-Pipes. 


Hyd. Carriages. Water & Oil 


Iron Floors, 





Tanks, all Sizes. 


Single, Double, end Triple-Lift Gas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 


Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for al] kinds ~* Nachinery furnished on application. 
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sam R. D. WOOD & CO., =: 


Machinists. 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 











Se ag 


co 










SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


7, 
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PURIFIERS, CONDENSERS. 


4 
> 


Scrubbers. 


BENCH WORE. 


UM a 


lron Floors and Roots, Plate Girders. 





Heavy Loam Castings. 


HYDRAULIC WORK. 














ISBELL:PORTER COMPANY, 


(Successors to SMITH & SAYRE MFG. COMPANY) 
G. Gg. PORTER, Prest. 245 Broadway, N. y. CHAS. W. ISBELL, Sce’y. 


Machinery & Apparatus for Gas Works 


Drawings, Plans, and Estimates Furnished for the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Oondensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Oastings, etc. Purifying 
Raves and “Rtandara” Rernhhers Tabell’a Patent Self-Sealing] Retort Doors 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


ISBELL-PORTER COMPANY, 


(Successors to Smith & Sayre Mfg. Co.) 


No. 245 Broadway, = = =~ « New York City. 

















WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 


‘* We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 


Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
entire satisfaction.” 
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GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & ist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 





All Kinds of Castings and 


General Tronwork 
GAS APPARATUS. 


Bench Castings, Regenerative and Half 


Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 








CONTINENTAL IRON WORKS. 


THOS. F. ROWLAND, Prest. 


WARREN E. HILL and CHAS. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Treas.§ 4 
P. 0. Station G., BROOKLYN, N. Y. 
ENGINEERS AND MANUFACTURERS OF 
Cas Holders 
CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING RETORT LIDSé 
Hydraulic Mains, 


And all other articles connected with the man- 
ufacture and distribution of Gas. 








H. RANSHAW, Prest. & Mangr. T. H. Biron, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STAcH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Rolling Mill Machinery and Heavy Castings a Specialty. 


WM. STACEY, Vice-Prest 


Foundry : 
33, 35, 37 & 39 Mill Street. 


Wrought Iron Works: 
16, 18, 20, 22, 24 & 26 Ramsey Street: 


pasos seterenranemmnanadetirose Onio. 














Bont Panny , 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work 
SPECIALS, LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 











1 DEILY & FOWLER, 


Taurel Iron WorkEs. 
Address, No. 39 Lawrel Street, Philadelphia, Pa. 


GASHOLDERS. 


Single and Telescopic. 
EXolders Built 1884 to isss, 
Long Island City, N.Y. Port Chester, N. Y. 

. Ga. 


Imclusive: 


Newport, R. I. Malden, Mass. West Chester, Pa. (2d 


Portland, Oregon. Maeon. Ga New Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d 
yong 2 Fe (2d.) York, a Salem, N. J. (3d) Norwich, Conn. Tacony, Pa. (two) 
Atlanta, G -) Chester, Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 


N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 


Lynchburg, Va. (2d.) Staten Island, > ¥. Little Rock, Ark. Northern Gas Lt. Co., of Concord, N. H. 

Saylesville, R. I. Saugerties, N. Irvington, N. Y. New York, N. Y. Dover, Del. (2d) 

Rondout, N. Y. Clinton, Mass. i Mills)So path a . Mi ASS. Westerly, R. I. Calais, Me. 

Atlantic ee J. Chattanooga, Tenn. Rye, N. Y. (2 Willimantic, Conn New London, Conn. (2d) 
Galveston, Texas. (3d.) Woodst eC i, Ont. Montclair, N. J. West Chester, N. Y. 


Augusta, Ga. 
Waltham, Mass. (2) 
Mahanoy ony. Pa. 
New Castle, Pa. 


Omaha, Neb. 
Fort Plain, N. Y. 
Brunswick, Ga. 


Malden, Mass. 
Staten Island, N. Y. 
Woodstock, Ont. 


Attleboro, Mass. 
(2d) Santa Cruz, Cal. 
Erie, Pa. (2d) 


Bay Shore, L. I. 
Washington, D. C. 











WM. HENRY WHITE, 


No. 


S2 Pime Street, - - - 


New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Compenies contemplating extending or improwing their Planis respectfully invited. 





Plans and Estimates Furnisked. 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


usps KES EC ESR ETINSS B& CO. | = summs 
228 & 229 Produce H=xchange, New YoreE. 


Cable Address, ‘*PERKINS, NEW YORKE.”’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS-COAL. 


EON. W. TL. SCOTT, Prest. M. HK. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT K.AVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FPoiInTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 





Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY. 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


ee 750,000 Candle Feet of Gas, and 26 Bushels 
orig000 “ «go « « f |0f merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
m parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 


J AMES & WILLIAM Woop,|™ Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES, 


ALSO MANUFACTURERS OF 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London.| A Special Grade of Naptha for 
Gas Companies 
FOR ENRICHING COAL CAS. 











Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and Oitintiiiliatn minis 
other Collieries. This Firm offer No. 43 Euclid Avenue, Cleveland, Ohio. 








STANDARD CANNELS, = 7? Gas Companies. 


We make to order CAP BURNERS to burn any amoun 





Unequaled as Gas Enrichers. under @ stated pressure. Send for samples. 
es " - - os F Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
Analyses, prices, and all furtber information furnished on application to MAIN PROVING APPARATUS. 






Cc. A. GEFRORAR, 


Agency for U.S., Room 70, Nos. 2 & 4Stone St, N.Y. City, 245 Ne NA Street Pha Ba, 
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The Despard Gas Coal Co., THE 
DESPARD Gas coaL,| PENN GAS COAL CO. 


COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 
ROUSSEL & HICKS, BANGS & HORTON, 


GENTS. 
71 Broadway, N. Y. AGENT 60 Congress 8t., Boston 

















cles Adjust Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 


0. M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 
Correspondence Solicited. 


Potable PAQOLINE Enemes 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &e., 
our newest and latest Engine a little 
wonder and a giant to work. 
Send for prices. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 
































A. MacKinnon Machine Co., Agts., 22 Warren St., N.Y. 


Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Ooal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


























King’s Treatise on Coal Gas. 


The most complete work on Coal Gas ever published. 


Three Vols. Bound, $30. 


Also, SPLINT AND STEAM COALS 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, -_No. L Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, Prest. 





EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


‘Mines situated on the Pennsylvania and the Baltimore 
and Ohio a | in Westmoreland County, Penn. 


PoiInTTs OF SHIPMENT: 


| PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
| WATKINS (SENECA LAKE), N. Y. 


| 








Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
‘Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila.. Pa. 











THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. 


E. STEIN, Sec. 








The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 





intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espevially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made In Sizes of 5; 10. 15'.20. and 25 Horse Power. Al! Enalnes Cusranteed for One Year, 
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JOHN J. GRIFFIN & CO., 














Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N, Clinton St., (rreo. n. PERSONS, Mangr) CHICAGO. 


MANUFACTURERS OF 


») METERS FOR MEASURING GAS 


IN ANY WOtrwoMEeEe. 


Wee” = Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 


NATHAN IBLI TUPISB, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 














iietave. Pressure and Vacuum Gauges. 
hm tg METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
en neve ot =e pr wk Patent Cluster Lanterns for Street 75 o-nceichanie. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER ‘AND MANUFACTURING 0. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 197 Michigan Street. 


NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete. Etc. 


“Success” and “Perfect’ e Cas Stoves. 











A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Histablished 18458. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and {jry fas Meters, 


STATION METERS, METER PROVERS, 


BXPERIMENTAL METERS, SHOW OR GLAZED METERS. 
Pressure and Vucuu»mn Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established !|1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: | GSAS STOVES. Agencies: 
y ‘“ ’ 7 + ERY | 177 Elm Street, Cincinnati. 
512 West 22d St., N. Y. SUGG@’S “STANDARD” ARGAND BURNERS, ! 914 « 246 N. Welle Street, Chicago. 


SUGG’S ILLUMINATING POWER METER, | $10 North Second Street. St. Louies 
Arch & 22d Sts., Phila.) we Meters, with Lizar’s “‘Invariable Measuring’? Drum. | 222 Sutter Street, San Frameiave: 








EELME & MeciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 








a” 





WM. WALLACE GOODWIN, President and Treasurer. E. STEIN, Vice-President. H. B. GOODWIN, Secretary and Superintendent. 


THE GOODWIN GAS STOVE AND METER 60, 


Successors to WW. WW. GoonvDnDwin c& Co. 


1012, 1014 & 1016 Filbert St., Phila, Pa. 113 Chambers St. N. Y. City. 44 & 46 Dearborn St., Chicags, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’s Improved Lowe’s Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class inevery particular. Orders filled promptly. 
7 ‘iB. EDW ARDS, Manager, New York. Ss. S. STRATTON, Manager, Chicago. 








DD. MoDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany,N. Y. 34 & 36 West Monroe St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUU MgO ISTERS, PILESSURE GAUGES, ETC. 








Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (36 years) aud personal supervision cf every detail, 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating trom our establishment will bear the State 
Tnspector’s Bapexr, and will be fully warranted bv us.{{\Our Annual and Calendar will be sent to Gas Vompanie upon application. 
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WM. WALLACE GOODWIN, President. E. STEIN, Vice-President. H. B. GOODWIN, Sec. & Supt. 





G. B. EDWARDS, Mang’r, New York. 8. 8. STRATTON, Mang’r, Chicago 


THE GOODWIN GAS STOVE AND METER CO., 


> 1012, 1014 & 1016 Filbert St. Phila, Pa. 113 Chambers St., N.Y. City. 44 & 46 Dearborn St., Chicago, Ills. 


Agents, WALDO BROTHERS, 88 Water Street, Boston. 





SOLE MANUFACTURERS OF THE 


“SUN DIAL” GAS STOVES, 


The Most Economical, Efficient, ard Durable Gas Stove Made. 








GAS COOKING STOVE, No. 8 C. 


SIZE. 

Stove. Oven. Roaster. Top, Length over Ex- 
37 in. high. 12 in, high. 12 in. high. 24 in. long. tension Shelves, 
2 in. wide. 17% in, wide. 18 in. wide. 21 in. wide. 36 in. 

12 in. deep. 13 in. deep. 


This Stove has four burners on top, and double oven burner. 

Consumption of gas with all burners in use, 42 feet per hour, at 1 inch ——, 

The top is made in sections, so that a greater variety of cooking utensils may be used. 
By lifting out the covers and crosspieces and putting in a suitable forked ring, which is 
sent with each stove, a wash boiler or other large utensil may be set over two burners. 
uur No. 87 GRIDDLE also fits in the same position, The roasting oven is pro- 
vided with a cast-iron door. 


All Fittings are Nickel- Plated. 


“RADIANT” BOILING STOVE,WITH 











GAS COOKING STOVE, No. 7 B. 


SIZE. 

Stove, Oven, Roaster. Top. Length over Ex. 
81 in. high. 944 in. high. 10 in, high. 21 in, long. tension Shelves, 
17 in, wide. 14% in. wide. 15 in. wide. 16 in, wide, $2 in, 

12 in, deep. 13 in, deep 


This Stove has three boiling burners in the Top or Hot Plate, and one 
single oven burner. 

This cut represents our New Style Cooking Stove. As will be seen, it has 
an ornamented cast-iron Base and Front, and extension shelves. The Oven 
Burner, which is atmospheric (unless otherwise ordered), is of an entirely 
new and improved pattern (patent). The ovens are of greater capacity than 
those of the old style. The Top, in conjunction with the Outlet Pipe, is 
designed to carry off all the products of combustion, if desired, but they are 
also supplied with a loose ring which converts it into an ordinary open top 
stove. 

The consumption of this Stove is 35 cubic feet per hour at 1 inch pressure, 
with all Burners in use. 


All Fittings are Nickel-Plated. 


HOT PLATE, No. 111. 


REGENERATIVE BURNER. Size, 36 in. long, 12 in. wide, with three double burners, 6 taps. 


Size, 64 inches diameter, 8 inches high. Consumption, 6 feet 


Consumption, with all burners in use, 36 cubic feet per hour, with 1 in, pressure 


oer hour at 1 in. pressure. % in. supply pipe should be used where the pressure is 1 in. or over. 












